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S I G N A T U R E P A G E

I have reviewed the Inorganic and Radiochemistry results reported in this
data package (when applicable). The results meet the requirements of
"242-A Evaporator Feed Characterization Project - Statement of Work" -
WHC-SOW-91-0002. This data is an accurate representation of the data
generated for the requested laboratory analyses performed.

.i .1 T'main e
2 -A Evaporator Project 7 ger

I have reviewed the compiled report and certify that this data package
meets the document standards of the RCRA Data Packaging Procedure
LO-150-151. This data package is complete and contains the data. generated
from the requested laboratory analysis performed on this sample.

L. a. Webb Date
Records Management Specialist
Data Coordinator

I have reviewed this report and certify that this data package meets the
requirements: of "Quality Assurance Project Plan for the Chemical Analysis
of Highly Radioactive Samples in Support of Environmental Activities on

- the Hanford Site* - WHC-S-CP-QAPP-002, unless superseded by the Statement of
Work or Waste Characterization Plan. This data package is a complete and
accurate representation of the data generated from the requested laboratory
analyses performed on this sample based on the QA Review Process.

L. . Markel Date
Laboratory Q.A. Officer

The data contained in this hardcopy data package has been approved and
authorized for release by the Laboratory Manager or Manager's designee as
verified by the following signature.

M. A. Bell Date
Manager
Processing and Analytical Laboratories
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Westinghouse WHC-SD-WM-DP-025, REV 0
Hanford Company

P.O. Box 1970 Richland, WA 99352

242-EVAPORATOR FEED CHARACTERIZATION

INORGANIC CASE NARRATIVE

Introduction

The analysis of samples in support of the 242-A Evaporator Feed
Characterization Project for Fiscal Year 1991, was performed by
the 222-S Laboratory during the last quarter of 1991 and completed
during the first quarter of 1992. Samples received and analyzed
for the inorganic and conventional parameters were performed using
methods specified in the Statement of Work (SOW), WHC-SOW-91-0002

_ - Westinghouse Hanford Company, 242-A Evaporator Feed
Characterization Project Fiscal Year 1991, September 1991.

Samples submitted to the laboratory were identified as:

1. TK-102-AW (referred to as 102AW in the remainder of this report) the
feed tank prior to the evaporator.

2. TK-106-AW (referred to as 106AW in the itemainder of this-report) one of
the candidate feed tanks into 102AW.

3. TK-103-AP (referred to as 103AP in the remainder of this report) the
other candidate feed tank into 102AW.

The inorganic constituents requested for analysis on the three tanks were
divided into the following categories; metals by Inductively Coupled Plasma
(ICP), metals by Atomic Absorption Spectroscopy (AAS), and conventional
parameters by specified methods. The results were obtained using approved
methods as specified in Table I of the SOW. Quality analyses, including
number and frequency, were performed in accordance to guidance found in Table
2 of the SOW. The parameters analyzed for from the three tanks are:

Metals by ICP

Silver Ag
Aluminum Al
Barium Ba
Cadmium Cd
Chromium Cr
Iron Fe
Magnesium Mg
Manganese Mn
Sodium Na
Lead Pb
Zinc Zn

1 of2 --

HaeOwd O &aWin an Enuiq Canwctr v US OpmMs d EwagMl-



Metals (AAS)

Arsenic As
Selenium Se
Mercury Hg

Conventionals (IC)

Fluoride F
Chloride Ci
Nitrite N02
Nitrate N03
Phosphate P04
Sulfate S04

Conventional (Specified Methods)

Total Organic Carbon TOC
- Total Inorganic Carbon TIC

Cyanide CN
Hydroxide OH
Ph
Specific Gravity SpG
Differential Scanning Calorimetry DSC

The analysis of the samples for Cyanide, Total Ammonia, Total Inorganic Carbon
(TIC), Specific dravity, and Differential Scanning Calorimetry (DSC) were
performed using methods traceable to ASTM or EPA. All other analytes were
determined based on EPA SW-846 methods or current approved WHC golden rod
procedures.

The Quality Objectives and requirements for this work effort were set to
achieve the highest quality data. Factors relevant to sample matrix and the
applicability of the methods to these complex matrices of samples from the
evaporator candidate and feed tanks may have lead to biased results for some
analytes of concern. The Quality Objectives were:

1. Matrix Spike and Matrix Spike Duplicate per batch or for no more than 20
samples which ever is less. The calculated Percent Recovery for these
analyses to be within 75 to 125% and the Relative Percent Difference
(RPD) must not exceed J_22M.

2. One sample in twenty was to be analyzed in duplicate where specified.
The duplicate results must agree with an RPD of ± 20%.

3. A blank must be run for each batch or for every 20 samples.

J. H. Tillman, Manager
Inorganic Chemistry PAL

2 of 2 -
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Westinghouse
Hanford Company

P.O. Box 1970 Richland, WA 99352

242-EVAPORATOR FEED CHARACTERIZATION

INORGANICS CASE NARRATIVE

Problems encountered:

Samples from the two candidate and one feed tank into the evaporator
were received into the 222-S laboratory during the laboratory's transition
period from process to environmental analysis. This transition period
signaled a change in the analytical protocols required to meet different, and
in some cases, more stringent conditions. Most of the problems encountered
during this work effort can be attributed to the response of the laboratory to
these changing requirements. Nevertheless, the data generated for these
samples was obtained using the best available laboratory practice at the time
of sample analysis. The following problems were observed to have occurred
throughout the samples submitted from tanks 102AP, 103AP, and 106AW:

(1) In a few cases, the analytical data cards are not corrected with one line,
an initial and a date. Also, due to insufficient training, the chemists
signed the analytical data card in the incorrect location. Though the
analytical data cards were signed by the cognizant chemists, they were often
signed in the inappropriate location on the card. This indicated the need for
appropriate training to address this problem. This training effort has begun.

The Extension "1621" on the data cards represent an old extension which
specifically denotes "TOC" analysis.

0%

(2) Instrument Detection Limits (IDL). Detection limits for the parameters
determined were obtained using the method prescribed by the US EPA. The
instrument detection limits for the metals determined by Inductively Coupled
Plasma (ICP), Atomic Absorption (AA), Ion Chromatograph (IC) and classical
methods are obtained from an aqueous matrix. The instrument detection limits
for the analytes on actual evaporator feed or candidate tanks would probably
be higher due to matrix efforts. The standards used to prepare the solutions
for the detection limit determinations were obtained from bonifide and
reliable sources. The procedure basically requires the analysis of seven
replicates of the analyte at a concentration two times the noise level for the
instrument. Following this protocol, the instrument detection limits were met
or exceeded when compared to the IDC's in the Request for Special Analyses
(RSA). Typical instrument detection limits obtained during this work effort
are listed below:

1 of 2
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WHC-SD-WM-DP-025, REV 0

Analvte Detection Limit (ppm)

Required Actual

Arsenic (As) 5 .005
Cyanide (CN) .10 .010
Mercury (Hg) .20 .002
Ammonia (NH4) 500 .100
Hydroxide (OH-) 1700 17.000
Selenium (Se) 1 .005
Total Inorganic Carbon (TIC) 5000 5.000
Total Organic Carbon (TOC) 500 5.500
Fluoride (F) 6000 .090
Nitrate (N03) 5000 .240
Chloride (Cl) 4000 .040
Nitrite (N02) 5000 .180
Phosphate (P04) 10000 .130
Sulfate (S04) 10000 .130

Aluminum (Al) 50 .075
Barium (Ba) 2 .003
Cadmium (Cd) 1 .004
Chromium (Cr) 5 .004
Iron (Fe) 10 .007
Lead (Pb) 5 .030

- Magnesium (Mg) 1 .0001
Manganese (Mn) 2 .001
Silver (Ag) 5 .018
Sodium (Na) 60 .048
Zinc (Zn) 2 .002

Detection limits for the analytes required in the Statement of Work are
listed for each set of samples. These instrument detection limits vary
according to the analyte and instrument and were generated in accordance with
the Request for Special Analysis (RSA), the internal memo, "Recommendations
for Tank Farm Waste Analysis" by T. D. Blankenship, dated November 26, 1990,

0' and references the document, "Detection Limit Package, Appendix B" for the
241-U-110 Single Shell Tank Waste Characterization data package, dated August
9, 1991. The detection limit study performed for Core 5 followed recommended
EPA protocol.

J. H. Tillman, anager
Inorganic Che stry PAL
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Detection Limits of Radionuclides

Listed below are the detection limits for indicated radionuclides for samples
R332 and R333.

Radionuclide DL uCi/L

Am-241 2.3x10-2
C-14 2.3x10 3

Tc-99 8.3x10-2
I-129 3.3x10-2

Se-79 3.Ox1l- 2

Total U 6.9x10-3 g/L

3



Westinghouse
- Hanford Company

P.O. Box 1970 Richland, WA 99352

242-EVAPORATOR FEED CHARACTERIZATION

INORGANICS CASE NARRATIVE

TANK: 102AW

Metals, anion, inorganic, and radionuclides data review for the 242-A
Evaporator Feed Characterization Project Fiscal Year 1991.

Tank: 102AW (referred to as 102AW in the remainder of this report)

These samples appeared aqueous with no visible organic layer. All samples had
-a light yellow tint and 2291-4-3 (R9411) had solids present. Most check
standards were within control limits except for some metals; i.e., aluminum,
iron, and sodium. Also some of the radionuclides in the check standards were
outside the control limits.

Ion Chromatography (IC) Anions and Conventional Parameters

Customer Sample # Lab. 1.D. #

2291-1-3 R9408
2291-2-3 R9409
2291-3-3 R9410
2291-4-3 R9411

Anions are determined on the undigested samples that are diluted if necessary.
~ IC is used to determine fluoride, chloride, nitrate, nitrite, phosphate, and

sulfate anions. All duplicates were within the control limits of 20% relative
percent difference (RPD). The results were consistent over all samples
analyzed for this batch of samples. The sulfate spike recovery data was
biased high due to matrix interferences and the high ion content of the
sample. The spike recovery data was bracketed by check standards that were
within the limits. Some of the parameters for sample 2291-1-3 (R9408) were
run in duplicate as a quality check of the method. The RPD for sulfate,
phosphate, nitrate, and nitrite were within the defined control limits.

Duplicate cyanide analyses were run on sample 2291-1-3 (R9408). The RPD for
this sample was within the control limit and the spike recovery value was
about 95%. The results of the check standards run before and after the sample
were 100.5 and 99.1% respectively. The check standards run before and after
Total Inorganic Carbon (TIC) and Total Organic Carbon (TOC) indicate good
accuracy for these analytes. No exotherm was detected for this batch of

1 OF 3 10
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samples. The check standards run for this batch of samples for the
Differential Scanning Calorimetry (DSC) indicate good reproducibility.

Radiochemical Analysis

Customer Sample# Lab I.D.#

2291-1-4 R9415
2291-2-4 R9416
2291-3-4 R9417
2291-4-4 R9418

Radiochemical analysis was run on the above samples. Insufficient sample was
found for the analysis of americium 241 for all of these samples. The
americium 241 was analyzed on the riser sample submitted later during this
work effort (see results for samples 2AW-BD-1 (R332) and 2AW-BD-2 (R333)).
Duplicates were run on sample 2291-1-4 (R9415) and selected radionuclides were
run in duplicate for samples 2291-2-4 (R416) and 2291-3-4 (R9417). The
samplers, in an attempt to get the smallest sample possible, failed to get
enough sample to perform all radiochemical analyses. Check standards results
for cesium 137 on 2291-1-4 (R9415) were 101.1 and 102.5%. The RPD for the
duplicates were within the limits. The spike recovery values for cesium 137
was 105.7%, Total Beta was 97.1% and Total Alpha was 94.8%. These values
imply good precision and accuracy of the method.

Metals Analysis

Customer Sample # Lab I.D. #
2291-1-1 R9394

M 2291-2-1 R9395
2291-3-1 R9396
2291-4-1 R3997

Inductively Coupled Plasma (ICP) was used to analyze for eleven metals in the
above samples. Sample 2291-1-1 (R9394) was run in duplicate. The RPD for
magnesium was 143%. The check standards were 110 and 111% respectively. This
could imply matrix interference or contamination problems. The RPD for iron
was 122% with check standard results at 150 and 162%. The high bias of the
check standards imply contamination or spectral problems. Also, aluminum and
sodium produced data showing extremely high check standard results, before and
after sample analysis. These high values appear for all samples within this
batch and imply contamination problems.

Check Standard Check Standard
#1 #2

aluminum 141.2% 139.8%
sodium 194.4% 196.5%

Riser #22A Radiochemical Analysis

Customer I.D. # Lab I.D.#

2AW-BD-1 (R332) R1626
2AW-BD-2 (R333) R1627

2 OF 3 :11



These samples were used to determine americium 241 and several other
radionuclides because of concern for criticality. Isotopic analysis
uranium was accomplished using Alpha Total/Alpha Energy Analysis.

for

The sample was run in duplicate except for the isotopic uranium. The
precision and accuracy data were within the limits of control. An additive of
the isotopic uranium data agrees well with the total uranium results.

For no apparent reason, the spikes were not run for Tritium with this batch of
samples.

/g 91z.
nH. Tillman, Maag

norganic Chemistry PAL

0'
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Westinghouse Internal
Hanford Company Memo
From: Office of Sample Management 16500-90-090
Phone: 3-3869 MO-346/200W T5-08
Date: November 26, 1990
Sublec: RECOMMENDATIONS FOR TANK FARM WASTE ANALYSES

To: T. D. Blankenship R1-62

cc: J. D. BriggsY6Th T6-14
J. A. Eacker Rl-51
D. L. Halgren RI-51
J. H. Kessner) T6-08
E. J. Kosiancic SO-61
C. R. Stroup T6-07
RLW File/LB

Reference: Internal Memo, T. D. Blankenship to E. J. Kosiancic, "Tank Farm
Waste Analysis Requirements," dated September 10, 1990.

..The referenced Internal Memo requests.information regarding laboratory
analytical capacity for a variety of analytes to support Tank Farm and
Evaporator operations. Specific comments and suggestions for each have been
prepared along with information on suggested minimum quantitation limits
(MQLs) for the needed analyses and -recommended reporting formats. With the
exception of Nb , all requested analyses are currently performed on-site.
Laboratory capacity exists to support these programs if sufficient
prescheduling of activities is done to coordinate with times of high sample
throughput in the laboratory (e.g., single shell tank sampling).

The discussions that follow are based on the assumption that the laboratory
will be performing "standard" regulatory type analysis. Analysis MQLs are
based on proven laboratory experience, turnaround times are based on
requirements in the Tri-Party agreement, and reporting/validation formats
based on WHC-CM-5-3, Section 2.0, OData Validation for RCRA Analyses." This
information is summarized in the following attached tables:

Table 1 MQLs for Inorganic Analysis
Table 2 MQLs for Radionuclide Analysis
Table 3 MQLs for Organic Analysis (these are CLP requirements

but will form the basis for all organic analysis)
Table 4 Sample Turnaround Times
Table 5 Result Reporting/Validation
Table 6 Validation Criteria - Generic Data Quality Objectives

(DQOs)

If specific needs different from this standard are required for a given
program, these needs must be defined in the program's Waste Analysis Plan
(WAP) or equivalent documentation and negotiated with the laboratory to assure

13
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T. D. Blankenship 16500-90-090
Page 2
November 26, 1990

compliance. While it is expected that in most cases specific needs will be
more stringent, if less stringent requirements are appropriate, these should
also be defined in the WAP. This could significantly reduce analytical costs
and turnaround times.

Characterization of Waste Streams Discharued-to _Double Shell Tanks (OSTs):

These streams are from ongoing operations of the site and will,.need analysis
for two requirements; verification of compliance to tank farm storage
specifications -(processing parameters), and determination of composition for
regulatory based designation of the waste (hazardous waste designation).

- Processing parameter based analysis will be equivalent to current practice and
should be predefined using laboratory "routine set" analysis. The analysis
will be performed under the quality assurance requirements of NQA-1 with
typical result turnarounds of I to 5 days. Results will be available via the
laboratory reporting system (LCCS).

Analysis of the samples to meet the needs for hazardous waste designation will
require more stringent quality assurance than for processing parameters.
Those components that fall under both needs will likely be required to be
analyzed by both protocols. Unfortunately, analysis turnaround times for
designation will likely exceed needs for normal processing parameters. If
processing parameter analysis results show a component to significantly exceed
a hazardous waste designation limit (e.g., a sample is sufficiently caustic to
qualify as a extremely hazardous waste based on corrosiveness) reanalysis of
the sample under the more stringent protocols would not be necessary. In no
case will analysis performed to processing parameter protocols be suitable for
designation as an intermediate level or as nonhazardous waste.

DST CharacterizationLAnalYsis:

All of these analyses will be required to be performed to hazardous waste
degignation protocols. Currently, no analytical capacity exists to perform
Nb analysis. This long lived (2xl0' y) beta emitter is not expected to be
present in significant quantities and will require development efforts to
analyze for. Addition of total beta (TB) analysis to the analysis request
should allow for screening for significant levels of unaccounted for beta
activity and assessment of the needs for additional specific beta emitting
radionuclide component quantification.

Analysis for Puzu at the 222-LLaboratory is complicated by the presence of
this isotope in the spike (Pu ) added to the analysis to allow co rection
for overall yield in the procedure. Fo,,,pt expected samples, Pu a activity
will be only a small fraction of the Pu activity and may be approximated
using isotopic ratios based on historical irradiated uranium processing.
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T. D. Blankenship 16500-90-090
Page 3
November 26, 1990

Samples having greater than normal Pum (e.g., associated with previous
irradiated thorium processing) yctivity will be detectable using the current
procedures. In these cases, Pu ' activity can be quantified either using a
special analysis or through determination of isotopic ratios based on mass
spectral analysis.

Analysis of Samoles for the 242-A Evanorator:

All analyses identified in the Internal Memo appear to be for hazardous waste
designation needs. It should be noted that analysis of the vent stack will

~ require the installation of specialized gas sampling equipment.

General Comments:

Analysis of two major hazardous waste designation groups were not requested
for any of the streams; semivolatile organics and Toxicity Characteristic
Leaching Procedure (TCLP). If these analyses have not been assessed for
inclusion in the requested analysis, it is recomiended that they are reviewed
for inclusion.

The current schedule for implementation of organic analysis capacity at 222-S
Laboratory is for early in 1991, most probably after March 1, 1991. Until
capacity becomes available at 222-S Laboratory, organic analyses (VOA and TOX)
will be performed by the Pacific Northwest Laboratories (PNL). This will
require transhipping of samples sent to 222-S Laboratory, but should not
seriously affect result turnaround or quality.

Estimated cost information for the requested analyses is shown in Table 7.
These costs are based on analysis of organic components at PNL. When organic
capability is available at 222-S Laboratory, costs will be reduced slightly.
Addition of semivolatile organic analysis to the lists would increase costs
$2000 per analysis. Addition of TCLP to the list would increase analysis
costs $1500 for those samples containing greater than 1 solids. For liquid
only samples, no additional preparation is required for TCLP and the analytes
of concern are already included in the analysis requests.
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16500-90-090

If you need any additional information or have any questions, please call me
on 3-3869.

R. L. Weiss, Principal Scientist
Office of Sample Management

jmd

Attachients - 7

CONCURRENCE:

C. R. Stroup,.Manage
Analytical Lboratories

. . riggs , Manager
22 Analytical Laborato Complex

Date I s %c

Date #ae//;lel)

-
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TABLE 1
RECOMMENDED ANALYSIS MINIMUM QUANTITATION LEVELS

for TANK FARM WASTE ANALYSES

Analyte High Salt Low Salt Analel. High Salt Low Salt
Liquid or Liguid Liquid or Liquid
Solid/Slurry Sol-id/Slurry

Analyzed by Inductively Coupled Plasma Spectroscopy (ICP)

Al 50 0.5 As 20 0.2
Ba 2 0.02 Bi 100 0.5
B 20 0.05 Cd 2 - 0.02
Ca 0.2 0.002 Ce 100 1
Cr 5 0.05 Co 20 0.2
Cu 20 0.2 Eu 2 0.02
Fe 10 0.01 La 20 0.2

- Pb 30 0.3 Li 3 0.03
Mg 0.1 0.001 Mn 2 0.02
Hg 5 0.05 Mo 5 0.05
Nd 250 2.5 Ni 20 0.2
P 50 0.5 K 250 2.5
Sm 200 2 Se 100 1
Si 100 0..5 Ag 30 0.3
Na 60 0.6 Sr 2 0.02
S 60 0.6 Ta 50 0.5
Th 20 0.2 Sn 2 0.02
Ti 30 0.06 W 200 0.5

c U 1500 15 Zn 2 0.02
Zr 80 0.1

Analyzed by Specific Atomic Absorption Techniques

Y As 5 0.05 Hg 3 0.03
Se 5 0.05

Anion Analysis by DIONEX

F 6000 10 Cl 4000 5
NO, 20000 10 NO2  20000 10
P04  10000 10 SO4  10000 10

Specific Analysis

CO3  5000 50 TOC(carbon) 5000 50
CN 0.1 0.01 NH4  5000 50
U 100 1 TOX(chlorine)100 10
OH 0.2 0.002 USC * *

Values for solids are as ug/g
Values for liquids are as ug/ml
DSC will be used to screen for the presence of exothermic reactions.
Specific quantitation limits are not required for this screening

17
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TABLE 2
RECOMMENDED ANALYSIS MINIMUM QUANTITATION LEVELS

for TANK FARM WASTE ANALYSES

Analyte Solid/Slurry Hiah Salt Low Salt
Liouid Liouid

Alpha Total 100 1 0.01
Beta Total 350 3.5 0.035

Radionuclides Analyzed by Gamma Energy Analysis

C0" 4 4 0.04
Cs137 5 5 0.05
RuRh1  , 50 50 0.5

Radionuclides Analyzed by Separation with Beta Counting

H3  75 1.5 1.5
C1 ' 50 0.5 0.25
Nb" **

Se" 50 0.5 0.25
Sr" 150 - 1.5 0.015
Tc" 250 2.5 0.025
11 900 9 0.09

Radionuclides Analyzed by Separation with Alpha Counting/Alpha Energy Analysis

Pus' 200' 21 0.02'
Pu- 50 0.5 0.005
Am241  100 1 0.01
Cm2" 100 1 0.01

Values for solids are as pCi/g
Values for liquids are as pCi/ml

* No current analysis capacity for Nb"
,Potential interferrence on PumZ analysis from contamination in Pu 6 spike
added to the analysis

1

WHC-SD-WM-DP-025, REV 0 16500-90-090
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TABLE 3

TAcrCE COMPOUND L-IST (TCL) AND CONTRACT REQUIRED QUANTITATION LIMITS (CRQL)

OvantLcatlonLmLcs*

P esreles/Aroelars CAM Musher -

uanu "0Lk
uIE/L uP/Kr.

95.
99.

100.
101.
102.

103.
104.
105.
106.
107.

108.
109.
110.
Ill.
112.

113.
114.
115.
116.
117.

118.
119.
L20.
121.
122.

123.
124.
125.

alpha-SHC
beta-BHC
delta-IHC
gamma-SHC (Lindane)
Ieptachlor

Aldrin
Iepachlor epoxide
Endosulfan I
DisLdrin
4,4.-DoE

Endrin
Endosulfan II
4,4'-ODD
Endosulfan sulfate
4.4'-DDT

Methoxychlor
Endrin ketone
EndrLin aldahyde
alpha-Chlordane
gamma-Chlordane

Toxaphene
Arectar-L016
Aroctar-1221
ACaclr-1232
Aractar-1242

Arctor-1248
Aroclor-1254
Aroclor-1260

* Quantitation limits listed for soil/sediment are based on wet weight. The
quancicacton limits calculated by the laboratory for soLl/sedimenc.
calculated on dry weight basis as required by the contract, will be higher.

There Ls no differentiation between the preparation of low and medium soil
samples in this method for the analysis of Pesticides/Aroclors.

On Column
(no'

319-84-6
319-85-7
319-86-8
5-69-9
76-44-8

309-00-2
1024-57-3
959-98-8
60-57-1
72-55-9

72-20-8
33213-65-9

72-54-8
1031-07-8

50-29-3

72-43-5
53494-70-5
7421-36-3
5103-71-9
5103-74-2

8001-35-2
12674-11-2
11104-28-2
11141-16-5
53469-21-9

12672-29-6
11097-69-1
11096-82-5

0.05
0.05
0.05
0.05
0.05

0.05
0.05
0.05
0.10
0.10

0.10
0.10
0.10
0.10
0.10

0.50
0.10
0.10
0.05
0.05

5.0
1.0
1.0
2.0
1.0

1.0
1.0
1.0

1.7
1.7
1.7
1.7
1.7

1.7
1.7
1.7
3.3
3.3

3.3
3.3
3.3
3.3
3.3

17.0
3.3
3.3
1.7
1.7

170.0
33.0
33.0
67.0
33.0

33.0
33.0
33.0

5

5
5
5

5

10
10

10

10
10

50to10

5010
10
50

500
100
100
200
100

100
100
100

CA. . h
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TABLE 3 (cont) 
Page 2 of 4

(continued)

Semivonactles

69. Obenzofuran
70. 2.4-Oinitrocaluene
71. Dethylphchalate
72. 4-Chlorophenyl-phenyl

ether
73. Fluorene

4-MtroanLline
4.6-0inLcro-2-methylphenol
N-nicrosodtphenylauine
44romophenyl-phenylether
Iexachlorobenzene

Pentachlorophenol
Phenanthrene
Anchracene
Carbazole
DL-n-bucylphthalate

Fluoranthene
Pyrene
Bucylbenzylphchalate
2.3'-Dichlorobewnidine
Benzo(a)anthracene

Chrysene
bis(2-EthyThexyl)phthalate
Di-n-occylphchalate
Benzo(b)fluoranthene
Benzo(k)fluoranchene

Benzo(a)pyrene
Indeno(j,2,3-ed)pyrene
Dtbenz(ah)anchracene
8.nzo(g.h.L)perylene

CAS Number

132-64-9
121-14-2

84-66-2

7005-72-3
86-73-7

100-01-6,
534-52-1
86-30-6

101-55-3
118-74-1

Ouantitation
Low

Water ta
_u/tL__./KEr

10
10
10

10
10

50
50
10
10
10

87-86-5
85-01-8

120-12-7
86-74-8
84-74-2

206-44-0
129-00-0
85-66-7
91-94-1
56-55-3

218-01-9
117-81-7
117-84-0
205-99-2
207-08-9

50-32-8
193-39-5
53-70-3

191-24-2

Ned.

ur/Kir

330 10000
330 10000
330 10000

On
Coalin

fntl

(20)
(20)
(20)

330 10000 (20)
330 10000 (20)

1700
1700

330
330
330

1700
330
330
330
330

330
330
330
330
330

330
330
330
330
330

330
330
330
330

50000
50000
10000
10000
10000

50000
10000
10000
10000
10000

10000
10000,
10000
10000
10000

10000
10000
10000
10000
10000

10000
10000
10000
10000

(100)
(100)

(20)
(20)
(20)

(100)
(20)
(20)
(20)
(20)

(20)
(20)
(20)
(20)
(20)

(20)
(20)
(20)
(20)
(20)

(20)
(20)
(20)
(20)

* Quancitatton limits listed for soil/sediment are based on wet weight. The
quancetation limits calEulated by the laboratory for soLl/sedImenc.
calculaced on dry weight basis as required by the concract, will be higher.

74.
75.
76.
77.
78.

79.
80.
a1.
52.
83.

84.
85.
86.
£7.
88.

89.
90.
91.
92.
93.

94.
95.
96.
97.

0%
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TABLE 3 (cant)

TARCET COMPOUND LIST (TCL) AND CONTRACT REQUIRED QUANTITATION LIMITS (CRQL)

S..mlvn1Ar1^ c CAS Number

OuantiLation
Low

Water LL
ur/L us/Kr

Phenol
bLs(2-Chlaroethyl) ether
2-Chlorophenol
1,3-Dichlorabgnzene
1,4-OLchlorobenzena

1.2-Dtchlorcbenzene
2-Hathylphenol
2.2'-oxybis
(1-Chloropropane)o

4-Methylphenol
N-Nttroso-di-n-
dipropylasLne

Hexachloroethans
Ntcrobcnzene
Isophorone
2-Mitrophenol
2.4-KDnechylphenolI

49. bis(2-Chloreechozy)
mechane

50 2.4-OLchlorophenol
51. 1.2,4-Trichlorobenzene
52. Naphthalene
53. 4-Chloroanjline

54.
55.
56.
57.
58.

59.
60.
6L.
62.
63.

64.
65.
66.
67.
68.

Hexachlorobutadiene
4-Chloro-3-.ethylphenol
2-MechylnaphchaLane
HexachlarocyclopencadLene
2,4,6-Trichlorophenol

2,4*5-TrLchlorophenol
2-Chloronaphchalenr'
2-Nttroantltne
Diethylphthalate
Acenaphthylene

2.6-DLnLtrocoluene
3-NicroanlIlne
Acanaphthene
2.4-Dtntcrophenol
4-Nttrophenol

108-95-2
111-44-4
95-57-8

541-73-1
106-46-7

95-50-1
95-48-7

108-60-1
106-44-5

621-64-7

67-72-1
98-95-3
78-59-1
88-75-5

105-67-9

111-91-1
120-83-2
120-82-1

91-20.3

87-68-3
59-50-7
91-57-6
77-47-4
88-06-2

95-95-4
91-58-7
88-74-4

131-11-3
208-96-8

606-20-2
99-09-2
63-3Z-9
51-28-5

100-02-7

10
10
10
10
10

10
10

10
10

330
330
330
330
330

10000
10000
10000
10000
10000

(20)
(20)
(20)
(20)
(20)

330 10000 (20)
330 10000 (20)

330 10O00 (20)
330 10000 (20).

10 330 10000

10
10
10
10
10

10
10
10
10
10

10
10
10
10
10

50
to -
50
10
10

10
50
10
50
50

330
330
330
330
330

330
330
330
330
330

330
330
330
330
330

1700
330

1700
330
330

330
1700

330
1700
1700

10000
10000
10000
10000
10000

10000
10000
10000
10000
10000

10000
10000
10000
10000
10000

50000
10000
50000
10000
10000

10000
50000
10000
50000
50000

(20)

(20)
(20)
(20)
(20)
(20)

(20)
(20)
(20)
(20)
(20)

(20)
(20)
(20)
(20)
(20)

(100)
(20)

(100)
(20)
(20)

(20)
(100)

(20)
(100)
(100)

* Previously known by the name bis(2-Chloralsopropyl) ether

C-
21L

Limits*
Mad.

up/Kr

On
Column

ln-i

34.
35.
36.
37.
38.

39.
40.
41.

42.
43.

44.
45.
46.
47.
48.

-
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TABLE 3 (cant)

16500-90- 090
Attachment 3

Page 4 of 4

TARCET COMPOUND LIST (TCL) AND CONTRACT REQUIRED QUANTITATION LIMITS (CRQL)

nuancation LtLtls*

VolacLlnes

1.
2.
3.
4.
5.

6.
7.
8.
9.

101.

11.
12.
13.
14.
15.

ChLoromethane.
Bromomechane
VLnyl Chloride
Chloroethane
Hechylene Chloride

Acetone
Carbon Disulfide
1,1-*Lehloroethene
1.1-Dchloroethane
1.2-Dichloroachene (total)

Chloroform
1.2-Dichloroathane
2-Autanone
1.1.1-Trichloroethana
Carbon Tetrachloride

16. Bromodichloromethan.
17. 1.2-Dichlorapropane
18. cs-1.3-DLchloropropen.
19. Trichloroachene
20. Dibromochloromechans

21. .1.2-Trichlaroechane
-22. Benzene
23. trans-1,3-Oichlcropropene
24. Bromoform
25. 4-Machyl-2-pentanone

26. 2-fexanone
27. Tetrachloroethane
28. Toluene
29. 1,1.2,2-Tetrachloroethanm
30. Chlorobenzene ,

31. Ethyl Benzene
32. Scyrene
33. Xylenes (Total)

CAS Numher

74.87.3
74-83-9
75-01-4
75-00-3
75.09-2

67-64-1
75-15-0
75-35-4
75-34-3

540-59-0

67-66-3
107-06-2
78-93-3
71-55-6
56-23-5

Low
Wager I.al
up/L up/K.

10
10
10
10
10

10
10
10
10
10

10
10
10
10
10

75-27-4
76-87-5

10061-01-5
79-01-6

124.48-1

79-00-5
71-43-2

10061-02-6
75-25-2

108-10-1

591-78-6
127-18-4
100-88-3
79-34-5

108-90-7

100-41-4
100-42-5

1330-20-7

10
10
10
10
10

10
10
10
10
10

10
10
10
10
10

10
10
10
10
10

10
10
10
10
10

10
10
.10
10
10

10
10
10

* Quantitation lioits listed for soLl/sediuent are based on vet weight. The
quancitacion limits calculated by the laboratory for soLl/sedtment,
calculaced on dry weight basis as required by the contract, will be higher.

~N~

Med.
52.1.1

1200
1200
1200
1200
1200

1:200
1200
1.200
1200
1200

i200
1200
1200
1200
1200

1200
1200
1200
1200
1200

1200
1200
1200
1200
1200

1200
1200
1200
1200
1200

1200
1200
1200

On

(n01

(50)
(50)
(50)
(50)
(50)

(50)
(50)
(50)
(50)
(50)

(50)
(50)
(50)
(50)
(50)

(50)
(50)
(50)
(50)
(50)

(50)
(50)
(50)
(50)
(50)

(50)
(50)
(50)
(50)
(50)

(50)
(50)
(50)

cy
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TABLE 4
SAMPLE RESULT TURNAROUND TIMES

Laboratory analysis and quality assurance documentation, excluding validation,
shall be limited to the following schedule:

Transuranic and hot cell analyses - 100 days annual average, but not to
exceed 140 days

Low-level and mixed waste (up to 100 mr/hr) analyses - 75 days annual
average, but not to exceed 90 days

Nonradioactive waste analyses - 50 days

Validated data packages will be issued within 21 days of receipt of the
results by the Office of Sample Management.
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Page 1 of 1

TABLE 5
RESULT REPORTING/VALIDATION

The RCRA validation documentation package consists of the Office of Sample
Management Data Validation cover sheet (different sheets for Level A, B, or C
validation), supplemental Quality Control (QC) attachment pages, a copy of the
Chain of Custody, and all sample data. One documentation package is completed
for each sample or delivery group.

Three levels of validation are offered:

Level A The minimum requirement for all RCRA data. The primary
application is for data used in waste designation/disposal. The
additional QC required by SW-846 will be assessed through laboratory
audits and Performance Evaluation (PE) samples.

- ' Review Requirements:

o Requested Versus Reported Analyses
o Analysis Holding Times

Level B Provides a more in-depth review for programs whose data are
compiled for use in later reports.

Review Requirements in Addition to Those Listed for Level A:

o Matrix Spike/Matrix Spike Duplicate Analysis
o Surrogate Recoveries
o Duplicate Analysis
o Analytical Blank Analysis

Level C Requires that the data be reported in Sample Delivery Group
(SDG) data packages and is applicable to RCRA governed programs
requiring Contract Laboratory Program (CLP) quality data from analytical

a work done In non-CLP laboratories

Review Requirements in Addition to Those Above:

o Initial and Continuing Instrument Calibrations
o Gas Chromatography - Mass Spectrograph (GC/MS) Tune Criteria
o Internal Standards for Gas Chromatograph Analysis
o Laboratory Control Samples
o Interference Check Samples (for ICP analysis)
o Any Other QC Checks Performed or Required by the Methods of

Analysis

__ 24
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TABLE 6
VALIDATION CRITERIA - GENERIC DATA QUALITY OBJECTIVES

1. REQUESTED VERSUS REPORTED ANALYSES

All requested analyses shall be reported of accounted for.

2. HOLDING TIMES

Holding times shall be equivalent to RCRA defined times. If no RCRA
holding time exists, holding times will be 6 months unless specifically
defined in project specific documentation.

3. SURROGATE RECOVERY

Sample and blank surrogate recoveries must be between 80 and 120%.

N ~4 MATRIX SPIKE/MATRIX SPIKE DUPLICATE

A matrix spike or matrix spike duplicate must be analyzed with every
analytical batch of every 20 samples, whichever is more frequent.

c Control limits will be between 75 and 125% with ±20% relative percent
differences.

5. DUPLICATE ANALYSIS

Duplicate analysis must be performed with every analytical batch or
every 20 samples, whichever is more frequent. Control limits will be
±20%. If both sample and duplicate results are below the method
detection limit of sample quantitation limit, then no control limit
applies.

6. ANALYTICAL BLANKS

0% A minimum of one analytical blank must be analyzed for every batch or
every 20 samples, whichever is more frequent. No contaminants should be
detected in the blanks.

7. INITIAL AND CONTINUING CALIBRATION

Analytical instrumentation shall be calibrated in accordance with
requirements specific to the instrumentation and methods of procedures
employed.

8. GC/MS TUNE

Ion abundance results and tuning frequency requirements must be as
specified in the method employed for analysis.

9. INTERNAL STANDARDS

Internal Standard area counts and retention time differences from the
associated calibration standard must be within the control limits
specified by the methods or procedure used.

I I
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TABLE 6 (cont)

10. LABORATORY CONTROL SAMPLE

All Laboratory Control Sample recoveries must be within 80-120% for all
sample matrices.

11. INTERFERENCE CHECK SAMPLE

Frequency of analysis and all Interference Check Sample solution results
must met the requirements specified in the procedure used.

12. OTHER QUALITY CONTROL CHECKS

As specified in project specific documentation.

"N,
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TABLE 7
ESTIMATED COSTS

CHARACTERIZATION OF WASTE STREAMS DICHSRGED TO DOUBLE SHELL TANKS

Analysis for processing parameters $500/sample

Analysis for hazwaste designation $5000/sample

DOUBLE SHELL TANK CHARACTERIZATION

Analysis for hazewaste designation

ANALYSIS OF SAMPLES FROM 242-A EVAPORTOR

Analysis of feed tank

Analysis of Process Condensate

Analysis of Slurry Product

Analysis of Steam Condensate

Analysis of Cooling Water

Analysis of Vent Gases

16500-90-090
Attachment 7
Page 1 of 1

$10000/sample

$5000/sample

$2500/sample

$5000/sample

$4000/sample

$4000/sample

$2000/sample

27
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SINGLE SHELL TANK PROJECT
Analytical Detection Limits

October 12, 1990

The following detection. limits are derived on ideal matrices. These values were
derived by using either calibration standards or pure matrix standards.
Detection limits on actual single shell tank samples are likely to be much
higher. No information regarding procedure detection limits is available for
procedures not listed in this report.

Procedur* LA-355-131
Arsenic Analysis by Hydride Generation Atomic Absorption

Detection Limit - .0.005 ppm in solution
Typical sample dilution for the Fusion Dissolution was
Typical sample dilution for the Water Digestion was
Typical sample dilution for the acid Digestion was

0.0025g/mL.
0.010g/mL.
0.010g/mL.

Procedure LA-325-102
Mercury Analysis by Atomic Absorption Manual Cold Vapor Technique

Detection Limit - 0.002 ppm in solution
Typical sample dilution for the Fusion Dissolution was
Typical sample dilution for the Water Digestion was
Typical sample dilution for the acid Digestion was
Solids were analyzed directly.

0'

0.0025g/mL.
0.OlOg/mL.
O.OlOg/mL.

Procedure LA-362-131
Selenium Analysis by Hydride Generation Atomic Absorption

Detection Limit - 0.005 ppm in solution
Typical sample dilution for the Fusion Dissolution was
Typical sample dilution for the Water Digestion was
Typical sample dilution for the acid Digestion was

0.0025g/mL.
0.OlOg/mL.
O.OlOg/mL.
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Procedure LA-533-105
Anion Analysis on Dionex Model 40001

Typical sample dilution was 0.000099g/mL

Fluoride
Detection Limit in solution

Chloride
Detection Limit in solution

Nitrate
Detection Limit in solution

Phosphate
Detection Limit in solution

Sulfate
Detection Limit in solution

- 0.09 ppm.

- 0.04 ppm.

- 0.24 ppm.

* 0.13 ppm.

- 0.13 ppm.

Procedure LA-622-102
Determination of Carbonate in Solutions by Coulometry

Detection Limit - 5 ppm in solution
Typical sample dilution was 0.01g/mL

Procedure LA-344-105
- Total Organic Carbon

Determination of Carbon Insolation by Combustion and Coulometry

Detection Limit * 5.5 ppm in solution
Typical sample dilution was 0.01 g/mL

Procedure LA-695-101
Cyanide a 0.1 ppm CN in solution
Spectrophotometric Determination of Cyanide

Procedure LA-634-102
Ammonia - 0.1 ppm NH4 in solution
Ammonia by Kjeldahl

Procedure LA45-002
Nitrite - 0.184 ppm NO in solution
Spectrophotometric Determination of nitrite

Procedure LA-255-101
Chromium VT - 0.1004 ppm Crc' in solution
Spectrophotometric Determination of Hexavalent Chromium

- 30
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Procedure: LA-505-151 (Nominal Detection Limits)

Inductively Coupled Plasma (ICP) Emission Spectrometer Operations and
Analysis.

Typical sample dilution for the Fusion Dissolution was 0.00019 g/mL.

Typical sample dilution for the Water Digestion was 0.000476 g/mL.

Typical'sample dilution for the Acid Digestion was 0.000476 g/mL

Instrument Detection Limit ppm.

Aluminum
Arsenic
Beryllium
Boron
Calcium
Chromium
Copper
Iron
Lead
Magnesium
Mercury
Neodymium
Phosphorous
Samarium
Silicon
Sodium
Sulfur
Thallium
Tin
Tungsten
Vanadium
Zirconium

0.0745
0.0223
0.0006
0.0083
0.0002
0.0039
0.0158
0.0073
0.0273
0.0001
0.0036
0.2130
0.0308
0.1525
0.0314
0.0483
0.O163
0.0646
0.0144
0.0273
0.0186
0.0141

Antimony
Barium
Bismuth
Cadmium
Cerium
Cobalt
Europium
Lanthanum
Lithium
Manganese
Molybdenum
Nickel
Potassium
Selenium
Silver
Strontium
Tantalum
Thorium
Titanium
Uranium
Zinc

0.1424
0.0026
0.0839
0.0039
0.1359
0.0246
0.0024
0.0141
0.0032
0.0011
0.0049
0.0147
0.2122
0.0631
0.0183
0.0010
0.0273
0.0122
0.0035
1.1405
0.0017

a--. 31.
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.TANI KARMPLE'ANTOPERATING PROCEDURE

CHAIN OF CUSTOOY
c Paul Haigh R373-4655

sIarid-1 N/A [iti 'if i -L N/A

A-Plant Sample Truck

~Sb~ppt~tj~4b4M ??-S la _______h_____

SAMPLING INFORMATION

_________I:. /'- /d-9/ 3 cQ/Y0

TK 102-AW. Riser 122A 1

E n /A -
Pf t -/ P 1. ifr~-:*4 N/A

SUPERVISION REVIEW: DATE: // -,,/

SAMPLE IDENTIFICATION

$"pie thbr Sample $cb.*at Mu'br
242-A Statement of Work

2AW-RD-1 WHC-snw-Qt-not-

A'-3,.

CHAIN OF POSSESSION
hit iewialshed tw:t Ej4 Lecaind by% Cte/T / 4/:

lot inquishod by: ace ve by: Detelilees

-,.

pf Q 3!OW,

33

0'
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TTANK FARVPANrOPERATING PROCEDURE

CHAIN OF CUSTODY
cawps ceacSt Paul Halgh 373-4655

Vol HN/A N/A
u B-Plant Sample Truck

22-S Lab
SAMPLING INFORMATION

--TK 102-AW, Riser 122A : 212

zgcNear N/A

SUPERVISION REVIEW: DATE: // -/ -i/

SAMPLE IDENTIFICATION

saple Nter Sap[@a schedue tawer
242-A Stateient of Work

-Q-2 WHC-5W-9l- 002

CHAIN OF POSSESSION
letinuished by: Recoived bya:.. rc/ime:

___________ -/'- r/!vc0
Relnquished by: wAe ed byte/Tim:

Reinguished by: loco" bye Date/rime

Rel inquished by: Rescind by:eae/~,

10 =Pe'w~'~wQQ

I .
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REQUEST FOR SPECIAL ANALYSIS (RSA)

Sample Point

/02- AS&
(2) Date/Time Issued (3) Date/Time Required .J . ...e. ..

(S) Work Package

(6) Number Dose Rate mRad/Hr (7) Customer I.D,
of Samples

(10- 2 A&e/ (Pa31t'l )- AW -60-
(10) Release

RPT

Determination
(13)

Expected Range
(14)

Minimum Oetection Level

(9) Requester Name/Phone

,0,0, Tho Aaw
V 1) Volume of Sample

(15)
Method

... IMy ..

(16) Matrix (Other Metals or Anions Present)4L; P

4A i' ~ 4 d v 4 A> 19' 10 4~ 4- 't Fop , A w r

/A< 
10 S:W4 Js 1c:0-

(17) Radioactivity Level (Actual 0 Estimated 5)
Total Alpha

Total Beta

Total Gamma

U C/L

SC/1.

u C/IL

(18) Additional Information (Measurement Uncertainty or Other
Pertinent Information}

(20) Samples Received

F om t.Tt

(21) Distribution of Final Results'Sampl. Disposal Instructions

BC-6700-181 (1/87)
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WHC-S-WM-DP-025, REV 0

REQUEST FOR SPECIAL ANALYSIS (RSA)

Sample Point (2) Date/Time Issued (3) Date/Time Required 44)Catgt e

/02- AMJ
(5) Work Package

(6) Number Dose Rate mRad/Hr (7) Customer ID. A (9) Requester Name/Phone
of Samples

1- 2 AW-elY-' Ait
(10) Release (11) Volume of Sample

RPT

(12) (13) (14) (15)
Determination Expected Range Minimum Detection Level Method

_ _ _ _ _ _ _ . . . . . . . . . . . . . . . . . . . ..... . . . ...

TI9

.kk~

(16) Matrix (Other Metaft or Anions P esent) f v- " Iff

Aii s n> 4 F~m &lu um-H ~ r.> CU

,I H,4 .A' 446 1s e40 1ANo A aF of e

. e d 0 e -AA pN0 - 6

.......................................s...........Ac......e..

(17) Radioactivity Level (Actual 0 Estimated C)

Total Alpha

Total Set.

Total Gamma

ii Cii.

1 CiL

p Ci/A

(IS) Additional Information (Measurement Uncertainty or Other
Pertinent information)

(20) Samples Received

Aflo $

(21) Distribution of Final ResuftsiSample Disposal Instructions

36
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WHC-SD-WM-P-025, REV 0

SAMPLE STATUS REPORT FOR R 1624. 102 AW STD TIME: 6/10/92
rTqPATCHED: 5/12/92 14:41 SAMPLE HAS NOT BEEN SLURPED

:IVED: 5/13/92 8:21

OUT OF
RANGE?EXT. DETER. RESULTS OR STATUS

**** ******** **********************************

GOOD
ANS?

14:22

CHARGE
CODE

5540 U
5582 AM241
5584 TC99
5585 1129
5588 C14

1.01100E 02 % RECOVERY
1.00600E 02 * RECOVERY
1.11500E 02 % RECOVERY
1.15300E 02 % RECOVERY
9.33000E 01 % RECOVERY

END OF REPORT

- 37

N Y
N Y
N Y
N Y
N Y

N114U
N114U
N114U
N114U
N114U



WHC-SD-WM-DP-025, REV 0

SAMPLE STATUS REPORT FOR R 1625. 102 AW BLK TIME: 6/23/92
q'PATCHED: 5/12/92 14:44 SAMPLE HAS NOT BEEN SLURPED
IIVED: 5/13/92 8:20

EXT. DETER. RESULTS OR STATUS
**** ******** **********************************

5640 U < 6.88000E-03 G/L
5682 AM241 < 2.27000E-02 uCI/L
5684 TC99 < 8.34999E-02 uCI/L
5685 1129 < 3.30000E-02 uCI/L
5688 C14 < 2.25000E-03 uCI/L
5689 SE79 OUT FOR RERUN
5689 SE79 OUT FOR RERUN
5689 SE79 OUT FOR RERUN
5689 SE79 3.22000E-03 uCI/L

OUT OF GOOD CHARGE
RANGE? ANS? CODE
*** *** ******
N Y N114U
N Y N114U
N Y N114U
N Y N114U
N Y N114U

N114U
N114U
N114U

'''/ N114U

END OF REPORT

- as



WHC-SD-WM-DP-025, REV 0

SAMPLE STATUS REPORT FOR R 1626. 102 AW 2AWBD1 TIME: 6/23/92
PTSPATCHED: 5/12/92 14:56 SAMPLE HAS NOT BEEN SLURPED

ZIVED: 5/13/92 8:21

8:29

RESULTS OR STATUS
OU
RA

*
EXT.

1250
5740
5782
5784
5785
5788
5789
5789
5789
5789
5840
5882
588A
5885
5888s
5889
589-9
5889
5889
5940

T OF GOOD CHARGE
NGE? ANS? CODE
** *** ******

E12341
N114U
N114U

N Y N114U
N Y N114U
N Y N114U

N114U

DETER.

AT/AEA
U
AM241
TC99
1129
C14
SE79
SE79
SE79
SE79
U
AM241
TC 99
1129
C14
SE79
SE79
SE79
SE79
U
1129
C14

234U5.29E-06G/L235U1.82E-03G/L238U4.20E-02G/L
4.16000E-02 G/L

<6.730E-06 UG/ML; Cm 243/244 NOT DETECTABLE
4.42000E 00 uCI/L

< 3.19000E-05 uCI/ML
5.08000E-06 UG/ML,

OUT FOR RERUN
OUT FOR RERUN
OUT FOR RERUN

1.58000E-02 uCI/L
4.38000E-02 G/L

<6.660E-06 UG/ML; Cm 243/244 NOT DETECTABLE
4.63000E 00 uCI/L

< 3.74000E-05 uCI/ML
5.24000E-06 UG/ML

OUT FOR RERUN
OUT FOR RERUN
OUT FOR RERUN

1.61000E-02 uCI/L
9.02000E 01 % RECOVERY

115.8% RECOVERY
9.46000E 01 % RECOVERY I

N4

END OF REPORT
1%*

0'

33

N

N
4
4

N114U
N114U

Y N114U
N114U
N114U

Y N114U
Y N114U
Y N114U

N114U
N114U
N114U

Y N114U
Y N114U

N114U
Y N114U



WHC-SD-WM-DP-0 25 , REV 0

SAMPLE STATUS REPORT FOR R 1628. 102 AW STD TIME: 6/11/92
'T SPATCHED: 5/12/92 15: 4 SAMPLE HAS NOT BEEN SLURPED

lIVED: 5/13/92 8:22

8:30

DETER. RESULTS OR STATUS
******** **********************************

9.57000E 01 % RECOVERY
NOT REQUIRED PER STAN CATLOW

1.14100E 02 % RECOVERY
9.29000E 01 % RECOVERY

OUT OF GOOD CHARGE
RANGE? ANS? CODE

*** *** ******

N

N Y
N Y

N114U
N114U
N114U
N114U

END OF REPORT

140
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3582
3584
3585
3588

AM241
TC99
1129
C14



WHC-SD-WM-DP-025, REV 0

SAMPLE STATUS REPORT FOR R 1624. 102 AW STD TIME: 6/12/92
DTSPATCHED: 5/12/92 14:41 SAMPLE HAS NOT BEEN SLURPED

7IVED: 5/13/92 8:21

7:58

EXT. DETER. RESULTS OR STATUS
**** ******** **********************************

5540 U 1.01100E 02 % RECOVERY
5582 AM241 1.00600E 02 % RECOVERY
5584 TC99 1.11500E 02 % RECOVERY
5585 1129 1.15300E 02 % RECOVERY
5588 C14 9.33000E 01 % RECOVERY

OUT OF GOOD CHARGE
RANGE? ANS? CODE

N Y N114U
N Y N114U
N Y N114U
N Y N114U
N Y N114U

END OF REPORT

41



WHC-SD-WM-DP-025, REV 0

SAMPLE STATUS REPORT FOR R 1625. 102 AW BLK TIME: 6/23/92
DISPATCHED: 5/12/92 14:44 SAMPLE HAS NOT BEEN SLURPED

EIVED: 5/13/92 8:20

8:31

DETER. RESULTS OR STATUS
**** **** ***** *** **** ** * ** * ***** ** ** * ** * ** *

U < 6.880OOE-03 G/L
AM241 < 2.27000E-02 uCI/L
TC99 < 8.34999E-02 uCI/L
1129 < 3.30000E-02 uCI/L
C14 < 2.25000E-03 uCI/L
SE79 OUT FOR RERUN
SE79 OUT FOR RERUN
SE79 OUT FOR RERUN
SE79 3.22000E-03 uCI/L

OUT OF GOOD CHARGE
RANGE? ANS? CODE
*** *** ******

N Y N114U
N Y N114U
N Y N114U
N Y N114U
N Y N114U

N114U

N114UN114U
--N Y 14114U

END OF REPORT

o%,

O'

7 1

EXT.

5640
5682
5684
5685
5688
5689
5689
5689
5689



WHC-SD-WM-DP-025, REV 0

SAMPLE STATUS REPORT FOR R 1627. 102 AW 2AWBD2 TIME:
" SPATCHED: 5/12/92 14:59 SAMPLE HAS NOT BEEN SLURPED

VIVED: 5/13/92 8:21

EXT.

1250
5740
5782
5784
5785
5788
5789
5789
5789
5789
5840
5882
5 l§4
5885
55888
5889

5 F89
5$89
5889

6/23/92 8:49

DETER.
* ** *** * *

AT/AEA
U
AM241
TC99
1129
C14
SE79
SE79
SE79
SE79
U
AM241
Td99
1129
C14
SE79
SE79
SE79
SE79

END OF REPORT

*

0'

OUT OF GOOD CHARGE
RESULTS OR STATUS RANGE? ANS? CODE

***************************** *** ******

234U8.44E-06G/L235U2.26E-03G/L238U4.53E-02G/L E12341
4.76000E-02 G/L N114U

<6.660E-06 UG/ML; Cm 243/244 NOT DETECTABLE N114U
4.20000E 00 uCI/L N Y N114U

< 3.63000E-05 uCI/ML N Y N114U
5.900OOE-06 UG/ML N Y N114U

OUT FOR RERUN N114U
OUT FOR RERUN N114U
OUT FOR RERUN N114U

1.46000E-02 uCI/L N Y N114U
4.71000E-02 G/L N114U

<6.660E-06 UG/ML; Cm 243/244 NOT DETECTABLE N114U
4.26000E 00 uCI/L N Y N114U

< 3.25000E-05 uCI/ML N Y N114U
4.13000E-06 UG/ML N Y N114U

OUT FOR RERUN N114U
OUT FOR RERUN N114U
OUT FOR RERUN N114U

1.39000E-02 uCI/L N Y N114U-



SAMPLE STATUS REPORT FOR R 1628. 102 AW STD TIME:
nT SPATCHED: 5/12/92 15: 4 SAMPLE HAS NOT BEEN SLURPED

:EIVED: 5/13/92 8:22

6/12/92 7:58

EXT. DETER.
**** ********

5582 AM241
5584 TC99
5585 1129
5588 C14

RESULTS OR STATUS
********* *** **** ** **** ** ******

9.57000E 01 % RECOVERY
NOT REQUIRED PER STAN CATLOW

1.14100E 02 % RECOVERY
9.29000E 01 % RECOVERY

OUT OF GOOD CHARGE
RANGE? ANS? CODE

N Y N114U
N114U

N Y N114U
N Y N114U

END OF REPORT

44
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WHC-SD-WM-DP-025, REV 0

SUMMARY DATA REPORT

Project:
Tank:
Customer ID:

242-A EVAPORATOR FEED CHARACTERIZATION
102AW, RISER #22A
2AW-BD-1 (R332)

Undigested Sample Results

Sample
RI 626

Sample Duplicate
R1 626

Am241
C 14
1129
Se 79
Tc 99
U
AT/AEA

(5-15-92)
(5-1
(5-1
(6-1
(5-1

5-92)
3-92)
1-92)
4-92)

(6-04-92)
(6-04-92)*

U-234
U-235
U-238

<6.73E-6
5.08E-6

<3.19E-5
1.58E-2
4.42E+0
4.16E-2

5.29E-6
1.82E-3
4.20E-2

uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
g/L

<6.66E-6
5.24E-6

<3.74E-5
1.61 E-2
4.63E+0
4.38E-2

g/L
g/L
g/L

NA
NA
NA

* Additional uranium analysis requested by 242-A Evaporator Restart
=ncerns. Analysis was done by'chemist using results from AT/AEA

Program Office
method.

due to criticality

46

uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
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WHC-SD-WM-DP-025, REV 0

SUMMARY DATA REPORT

Project: 242-A EVAPORATOR FEED CHARACTERIZATION
Tank: 102AW, RISER #22A
Customer ID: 2AW-BD-2 (R333)

Undigested Sample Results

Sample
R1 627

Sample Duplicate
R1 627

Am.241
C 14
1129

*Se 79
Tc 99
SU
AT/AEA

U-23
U-23
U-23

(5-15-92)
(5-15-92)
(5-13-92)
(6-11-92)
(5-14-92)
(6-04-92)
(6-04-92)*

<6.66E-6
5.90E-6

<3.63E-5
1.46E-2
4.20E+0
4.76E-2

8.44E-6
2.26E-3
4.53E-2

uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
g/L

<6.66E-6
4.13E-6

<3.25E-5
1.39E-2
4.26E+0
4.71 E-2

g/L
g/L
g/L

NA
NA
NA

* Additional uranium analysis requested by
concerns. Analysis was done by'chemist

242-A Evaporator Restart Program Office due to criticality
using results from AT/AEA method.

47
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uCi/L
uCi/L
g/L
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UNDIGESTED SAMPLE ANALYSIS RESULTS
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UNDIGESTED SAMPLE RESULTS
Tank:

Sample No.:
Customer ID:

102AW, RISER #22A
R1626
2AW-BD-1 (R332)

Check
Standard Blank Sample

Duplicate
Sample

Spike of
Sample

Check
Standard

Lab ID: R1624 R1625 R1626 R1626 R1626 R1628
Lab 1D: R1626-5782 R1626-5882
Americium 241 (5-15-921 100.6 % <2.27E-2 u/L <6.73E-6 uCP/L <8.66E-6 uC /L NA 9.
Lab 1D: R1626-5788 R1626-5880 R1626-5980 II
Carbon14 15-15-921 93.3 % <2.25E-3 uC/L 5.08E-6 5.24E-6 uC/L 94.6 % 92.9 %
Lab ID: R1626-5785 R1626-5885 R1626-5985
In. 129 t5-1a-sq 115.3 % <3.30E-2 uCi/L <3.19E-5. uC/L <3.74E-5 uC L 115.8 % 114.1 %

Lal:R1626-5789 R1626-5889 c
Selenium79(6-11-921 NA 3.22E-3 UCI/L 1.58E-2 uCI/L 1.61E-2 UC/L NA NA
Lab ID: R1626-574 R1626-5884
Technetium 99 (5-14-92 111.5 % <8.35E-2 uCI/L 4.42E+O uCI/L 4.63E+O uCI/L NA NA
Lab ID: R1626-5740 R1626-5840 R1626-5940-
Uranium (6-04-2 I 101.1 % <6.8E-3 M 4.16E-2 _WL 4.3E-2 _/L 90.2 % NA
Lab ID: R1626-1250
AT/AEA(6-04-92 _

U-234 NA NA i 5.29E-6 g/L NA NA NA

U-235 NA NA 1.82E-3 G/L NA NA NA

U-238 NA NA 4.20E-2 g/L NA NA NA

* Additional uranium analysis requested by 242-A Evaporator Restart Program Offce due to criticality concerns. Analysis was done by chemist using resits from AT/AEA method.

(0



UNDIGESTED SAMPLE RESULTS
Tank:

Sample No.:
Customer ID:

102AW, RISER #22A
R1 627
2AW-BD-2 (R333)

Check
Standard Blank Sample

Duplicate
Sample

Spike of
Sample

Check
Standard

Lab 1D: R1824 R1625 - R1627 1627 INA R1628
Lab 1D: R1627-5782 R1627-5882
Ameilcium 241 (5-15-922 100.6 % <2.27E-2 uCL <6.66E-6 uCIIL <8.66E-6 uCIIL NA 95.7 %
Lab ID: R1627-5786 R1627-5688
Carbon 14 (5-15-922_ 93.3 % <2.25E--3 uCI/I 5.90E-6 uCl/L 4.13E-6 uCI/L NA 92.9 %
Lab ID: R1627-5785 R1627-5885
Iodine 129 (5-13-92) 115.3 % <3.30E-2 uCVL <3.63E-5 cmP/L <3.25E-5 uCI/L 1A 114.1 %
Lab ID: R1627-578 R1627-5889
Selenium 79(6-11-921 NA 3.22E-3 uCIIL 1.46E-2 uC"L 1.39E-2 uCL NANA
Lab ID: R1627-5784 R1627-5884
TechnetIum 99(5-14-sq 111.5 % <8.35E-2 uCI/L 4.20E+0 UC /L 4.28E+O uCI/L NA
Lab ID: R1627-5740 R1627-5840
Uranium (6-04-921 101.1 % <6.OaE-3 4.76E-2 G/L 4.71E-2 gAL NA _NA _
Lab ID: R1627-1250
AT AEA (6-042*

U-234 NA NA 0.44E-6 g/_L NA NA NA

U-235 NA NA 2.26E-3 /L NA NA NA

U-238 NA NA 4.53E-2 gL NA NA NA

* Additional uranium analysis requested by 242-A Evaporator Restart Program ONce due to criticality concerns. Analysis was done by chemist using results from AT/AEA method.

I
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WHC-SD-WM-DP-025, REV 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R1626 2AW-BD-1 (R332)
Analysis: Sample Prep:
TOTAL ALPHA/ALPHA ENERGY UNDIGESTED

Instrument: Procedure/Rev:
WB57237, W857265 LA-548-101/A-2
Technologist: Date:
N/A 6-04-92
Starting Time: Temperature:
N/A N/A
Ending Time: Chemist:
N/A S. CATLOW

Description Lab ID Description Lab ID
1 SAMPLE 2AW-BD-1 R1626-1250 11
2 12
3 13 - .
4 14
5 15|
6 1
7 17
8 _ _ _ _ _ _ _ _ _ _ _ _ _18 _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _

9 19|
10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

N/A N/A

A-6000-881 (03/92)

51
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WHC-SD-WM-DP-025, REV 0

G E N E R A L A L P H A E N E R G Y
Rev. 1.10

A N A L Y S I S

DATA REDUCTION REPORT

SAMPLE
R 1626-1250 102 AW

File ID: S07204.SPC

Counted on: 6/ 8/92 @ 8: 0
Detector/Geometry number: 7/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak height
Initial Final
159.0 157.9
13.9 13.3

100.4 102.9

Peak center
Initial Final

147.779 147.779
88.176 88.176
26.737 26.737

FWHM
Initial Final
36.000 39.047
36.000 22.146
32.000 17.246

PEAK RESULTS

Pe
T Tsotope

ip237

3 U 238

AEA Peak Centroid
Fract. Exp. Obs. Diff. FWHM
0.6445 4.781 4.775 0.006 0.18
0.0797 4.495 0.10
0.2759 4.200 4.206 -0.006 0.08

Count
Rate c/m

4.76
0.59
2.04

d/m
40.34
4.34

19.51

Activity
uCi/ea
0. 182E-04
0.195E-05
0.879E-05

DETECTOR CALIBRATION
Energy(MEV) - 4.080 + (0.0047)*Channel
Energy range (MeV): 4.080 TO 6.487

Efficiency - 0.1357 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
3741.0
3741.0
3695.2

45.8

% Recovery
100.000
100.000
98.775
1.225

Analyzed by:

Peak
ID
1
2
3

Tau
Initial
18.000
18.000
16.000

Final
20.578

2.287
16.195

CJS

53



wur-SD-WM-DP-0 25 , REV
SPECTRUM SD7204.SPC

LEGEND: RAW - .... MODELED PEAKS - 1,2,..,

3

ETC 619.8

................ 3

.3 .......

........... 1 .
.. .. .. .. . . . . . . ................ 1

. ........................................................ 1.

. ....................................... 1

. ............ 1
.Cb. I

S4

0



aw Data Dump
1 0.

11 0.
21 63.
31 39.
11 7.
51 1.
51 0.
71 6.
31 11.
91 14.
31 3.
11 1.
21 15.
31  34.-
11 60.
31f 83.
j1 32.
71 5.
31 0.
)1 0.
)1 0.
l' 1.

1.
h- 0.

0.
31 1.
ii 1.
*11~ 0.

0.
1 2.
dlo' 0.
.1 0.
1 0.
1 0.
1 0.

1.
ii 0.
'1 0.
1 0.
'1 0.
'1 0.
1 0.
1 0.
1 0.
1 0.
1 0.
1 0.

0.
- 1.

1 0.
1 0.

AEA Spectrum: SP:SD7204.SPC
0. 0.

18. 39.
50. 60.
31. 31.
4. 2.
3. 2.
1. 3.
5. 3.
4. 7.
4. 4.
2. 0.
3. 4.

20. 22.
51. 53.

100. 102.
55. 58.
19. 15.
0. 0.
0. 1.
0. 0.
0. 0.
0. 2.
0. 0.
1. 0.
0. 1.
1. 1.
0. 0.
0. 1.
0. 0.
0. 1.
-0. 2.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
1. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.

40L -SD-WM-DP-025, REV 0
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WHC-SD-WM-DP-025, REV 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R1626 2AW-BD-1 (R332)
Analysis: Sample Prep:
AMERICIUM 241 UNDIGESTED

Instrument: Procedure/Rev:
W857237 LA-503-156/D-0
Technologist: Date:
M. BIERMAN 5-15-92
Starting Time: Temperature:
08:00 25degC
EndJng Time: Chemist:

a 14:00 S. CATLOW

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R1624-5582 11
2 REAGENTBLANK R1625-5682 12
3 SAMPLE 2AW-BD-1. R1626-5782 13
4 SAM DUP OF 2AW-BD-1 R1626-5882 14
5 FINAL LMCS CHECK STD R1628-5582 15

_ ____16

7 17
8 18
9 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STD 50843/0.1 mL N/A

A-6000-881 (03/92)
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WHC-SD-WM-Dp-025, REV U

AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE
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WHC-S-WM-
0P-025, REV 0

G E N E R A L A L P H A E N E R G Y
Rev. 1.10

A N A L Y S I S

DATA REDUCTION REPORT

SAMPLE
R1624-5582 102AW

File ID: SD2881.SPC

Counted on: 5/19/92 016: 0
Detector/Geometry number: 2/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak height
Initial Final

- 8.3 6.6
1702.7 1673.3
1522.7 1515.0

Peak center
Initial Final

359.640 359.640
301.772 301.772
255.294 255.294

FWHM
Initial Final
20.000 26.936
24.000 17.380
24.000 16.844

PEAK RESULTS

TI 
tsotope
u236

e,, Pu238
Am241

AEA Peak Centroid
Fract. Exp. Obs. Diff. FWHM
0.0349 5.756 5.754 0.002 0.12
0.5116 5.499 5.488 0.011 0.08

5.480 5.488 -0.008
0.4535 5.274 0.08

Count
Rate c/m

2.42
35.56

31.52

Activity
d/m uCi/ea
0.00 0.188E-09
0.01 0.374E-08

0.287E-08
0.01 0.239E-08

DETECTOR CALIBRATION
Energy(MEV) - 4.100 + (0.0046)*Channel
Energy range (MeV): 4.100 TO 6.455

Efficiency - ******* CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
34536.0
34535.1
34756.8

-221.8

% Recovery
100.000
99.997

100.639
-0.642

Analyzed by:

Peak
ID

_ 1
2

(-3

Tau
Initial
10.000
12.000
12.000

Final
0.000
8.567
8.682

VR
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WHC-SD-WM-DP-025, REV 0
SPECTRUM SD281 .SPC

LEGEND: RAW - .... MODELED PEAKS - 1,2,.., ETC

.3
.. ................
.. ................
.. .........i.......

........ 3..
.2...

2
.................

...................

...................

........ 2.

...... 3.

..................................... 3.

.......................... 3

................. 2

.............................................. 2.

........................ 2

6488.8
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WHC-SD-WM-DP-025,

law
1
11
21
31
41
51
61
71
81
91
01
.11
21
31
41'
51,.
61
71-
81
911-
01

41"
51^
61
71_
'81
91-
01
.110
21
31
41
;51
61
;71
81
91
*01
.11
21
.31
'41
51
b61
1

Data Dump
0.
0.
1.
0.
2.
0.
0.
1.
0.
1.
0.
0.
3.
2.-

' 1.
0.
2.
1.
2.
5.
6.

14.
24.
54.

254.
779.
451. 3
66.
98.

449. 5
952. 9
254. 1
22.
1.
5.
3.
3.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
1.
0.
0.

for
0.
0.
0.
0.
1.
0.
2.
1.
1.
0.
0.
0.
1.
0.
2.
3.
4.
2.
2.
6.

16.
16.
31.
56.

291.
z.
22.
66.
99.
38.
26.
91.
11.
0.
2.
2.
6.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

AEA Spectrum:
0. 0.
0. 1.
0. 1.
0. 1.
0. 0.
1. 0.
0. 0.
0. 0.
0. 0.
1. 0.
1. 0.
1. 1.
0. 4.
0. 2.
1. 2.
4. 0.
3. 1.
2. 4.
5. 5.
4. 8.
6. 4.

12. 12.
26. 24.
60. 87.

353. 412.
872. 827.
281. 251.
63. 53.
148. 165.
606. 664.
867. 797.
160. 139.
10. 3.
0. 1.
2. 3.
3. 4.
4. 5.
1. 2.
1. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
1. 0.
0. 1.
0. 0.
1. 0.
0. 0.
0. 0.

SP:SD2881.SPC
0.
0.
2.
0.
0.
0.
1.
0.
1.
0.
1.
2.
2.
2.
2.
2.
2.
3.
5.
3.

16.
13.
27.
79.

392.
870.
201.

59.
196.
686.
673.

93.
1.
0.
1.
6.
1.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
1.
0.

0.
0.
2.
2.
3.
0.
1.
2.
1.
2.
0.
0.
0.
2.
1.
3.
3.
4.
4.
2.
8.

11.
42.

103.
522.
792.
185.

54.
230.
842.
585.

55.
1.
0.
4.
4.
2.
0.
0.
0.
0.
0.
0.
1.
0.
1.
0.
4.
0.
0.

2.
1.
0.
0.
1.
0.
1.
0.
0.
0.
0.
1.
2.
1.
1.
1.
2.
2.
3.
4.

11.
13.
32.

124.
573.
762.
116.

77.
250.
865.
546.

55.
1.
2.
5.
7.
3.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
1.
0.
0.

1.
1.
0.
0.
0.
0.
0.
1.
a.
0.
1.
2.
0.
1.
0.
2.
3.
6.
1.

11.
8.

20.
40.

157.
625.
679.
111.
63.

271.
900.
457.
43.
1.
1.
1.
2.
1.
0.
0.
0.
0.
0.
0.
0.
a.
a.
1.
1.
0.
0.

0.
2.
1.
4.
2.
0.
2.
0.
1.
2.
0.
0.
1.
3.
1.
1.
2.
4.
6.
6.
8.

13.
50.

172.
738.
609.

90.
85.

343.
900.
370.

21.
1.
0.
3.
4.
1.
0.
0.
0.
0.
0.
2.
0.
0.
0.
1.
1.
0.
0.

1.
0.
1.
0.
1.
1.
0.
2.
2.
0.
0.
0.
3.
1.
3.
0.
1.
5.
3.
3.
14.
25.
51.

214.
726.
526.

71.
80.

374.
'J.
315.

13.
0.
1.
4.
4.
2.
0.
0.
0.
0.
0.
1.
0.
0.
0.
2.
0.
0.
0.

GI.

REV 0



WHC-SD-WM-DP-02 5 , REV 0

G E N E R A L A L P H A E N E R G Y
Rev. 1.10

A N A L Y S I S

DATA REDUCTION REPORT

SAMPLE
R1625-5682 102AW

File ID: SD5552.SPC

Counted on: 5/19/92 616: 0
Detector/Geometry number: 5/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak height
Initial Final

- 7.2 7.3
22.3 11.7

1510.2 1471.8

Peak center
Initial Final

359.510 359.510
303.286 303.286
258.460 258.460

FWHM
Initial Final
28.000 19.658
12.000 13.686
20.000 11.338

Tau
Initial Final
14.000 10.567
6.000 10.567

10.000 6.649

PEAK RESULTS

leak
T6isotope

Pu236
Pu238
Am241

AEA Peak Centroid
Fract. Exp. Obs. Diff. FWHM
0.0062 5.756 5.759 -0.003 0.09
0.0081 5.499 5.494 0.005 0.06

5.480 5.494 -0.014
0.9856 5.284 0.05

Count
Rate c/m

0.16
0.21

25.47

Activity
d/m uCi/ea
0.00 0.109E-10
0.00 0.193E-10

0.148E-10
0.00 0.169E-08

DETECTOR CALIBRATION
Energy(MEV) - 4.069 + (0.0047)*Channel
Energy range (MeV): 4.069 TO 6.475

Efficiency - * CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
13468.0
13468.0
12920.8

547.2

% Recovery
100.000
100.000
95.937
4.063

Analyzed by:

- 62

Peak
ID
1
T2

VR



wnu-.)u-wM-uP-U25, REV 0

SPECTRUM SD5552.SPC
LEGEND: RAW - .... MODELED PEAKS - 1,2,.., ETC 5188.3

*. J-

.............. 3

..c ................................................ 3
................................................................. ..3.
................ 3.
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WHC-SD-WM-DP-025,

Data Dump for
0. 0.
0. 0.
0. 0.
1. 0.
0. 0.
0. 0.
0. 1.
2. 0.
0. 2.
1. 0.
1. 1.
0. 0.
0. 2.
0.- 0.
0. 0.

p 2. 0.
1. 1.

-~ 1. 1.
1. 0.
3. 0.
5. 4.
6. 4.
13. 15.
27. 33.

101. 94.
483. 555.
650. 483.

- 42. 55.
1. 0.
6. 0.
3. 8.
1. 0.
0. 0.
0. 1.
1. 0.
2. 3.
2. 5.
0. 0.
0. 0.
0. 0.
0. 0.
1. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
1. 0.
3. 0.
0. 0.
0. 0.

AEA Spectrum:
0. 0.
0. 0.
0. 1.
1. 1.
1. 0.
1. 1.
1. 0.
0. 0.
0. 0.
1. 0.
1. 1.
1. 0.
0. 1.
0. 0.
3. 0.
0. 1.
1. 0.
1. 1.
0. 0.
0. 0.
5. 2.
5. 6.
9. 13.

34. 34.
129. 157.
661. 717.
337. 266.
39. 39.

1. 1.
3. 5.
6. 7.
1. 0.
0. 0.
0. 0.
0. 0.
3. 4.
3. 3.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.

SP:SD5552.SPC
0.
0.
0.
0.
0.
0.
0.
1.
0.
1.
0.
0.
0.
2.
0.
0.
2.
2.
1.
5.
1.
4.
8.

49.
200.
835.
198.

25.
0.
5.
2.
1.
0.
0.
2.
3.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0. 0.
1. 0.
0. 0.
0. 1.
0. 0.
1. 0.
1. 0.
0. 0.
0. 0.
0. 1.
0. 0.
0. 2.
2. 1.
0. 0.
1. 1.
0. 1.
0. 2.
0. 0.
1. 1.
3. 6.
4. 5.
8. 10.

15. 12.
30. 41.

219. 254.
898. -2 O.
133. 108.

14. 13.
3. 0.
6. 4.

- 7-. 5.
1.'y 0.
0. 0.
1. 1.
2. 0.
7. 4.
3. 5.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 2.
0. 0.
0. 0.

0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
1.
0.
0.
2.
2.
3.
2.

11.
20.
44.

310.
907.
89.

5.
2.
5.
4.
2.
0.
0.
3.
4.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
2.
0.
0.

0.
0.
2.
0.
0.
0.
0.
1.
0.
0.
1.
0.
2.
1.
0.
3.
1.
0.
4.
5.
4.
6.

17.
60.

359.
847.

63.
7.
0.
6.
4.
1.
0.
1.
2.
2.
4.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
1.
0.
1.
1.
0.
0.
0.
0.
3.
1.
0.
0.
0.
1.
2.
2.
4.

10.
2

38.
68.

456.
730.
55.

3.
0.
8.
2.
0.
0.
1.
0.
5.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.

REV 0



REV 0

G ENER AL AL PH A ENERGY
Rev. 1.10

ANAL Y S IS

DATA REDUCTION REPORT

SAMPLE
R1626-5782 102AW

File ID: SD8323.SPC

Counted on: 5/19/92 616: 0
Detector/Geometry number: 8/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak height
Initial Final

- 11.7 11.4
20.5 16.0

1707.1 1635.6

Peak center
Initial Final

361.183 361.183
303.016 303.016
255.524 255.524

FWHM
Initial Final
16.000 8.217
20.000 12.752
16.000 7.890

PEAK RESULTS

Petk-.
TP Tsotope

Cm244
Cm243

2 Pu238
'Am241

AEA Peak Centroid
Fract. Exp. Obs. Diff. FWHM
0.0086 5.796 5.779 0.017 0.04

5.786 5.779 0.007
0.0276 5.499 5.505 -0.006 0.06

5.480 5.505 -0.025
0.9638 5.282 0.04

Count
Rate c/m

0.21

0.66

23.21

Activity
d/m uCi/ea
1.01 0.456E-06

0.624E-06
4.52 0.204E-05

0.156E-05
113.76 0.512E-04

DETECTOR CALIBRATION
Energy(MEV) - 4.081 + (0.0047)*Channel

Energy range (MeV): 4.081 TO 6.487
Efficiency - 0.2040 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
12821.0
12821.0
12038.7

782.3

% Recovery
100.000
100.000
93.898
6.102

Analyzed by:

Peak
ID
NI
2

,3

Tau
Initial
8.000

10.000
8.000

Final
3.050
1.435
6.071

op.

VR



2LcN-KP-O25REV 0
SPECTRUM SD8323.SPC

LEGEND: RAW - .... MODELED PEAKS - 1,2,.., ETC 5498.5

..............3
. ... ................ ... .................................... 3.

.....................................3

66



WHC-SD-WM-DP-025,

iw Data Dump
1 0.

11 0.
21 0.
31 0.
IU 0.
31 0.
31 0.
71 1.
31 0.
31 0.
)1 0.
11 0.
21 0.
31n 1. -
U1 5.
ii. 0.
i3 2.
'1-. 1.
31lr 0.
31 2.
)1t 0.
P 3.

13.
38.

1 97. 1
;1 7731. 8
ii 135. 1
'1- 24.

1 0.
)1 3.
1 o 15.

.1 3.
0.

l 0.
1 1.
si 3.
;I 5.
'1 0.
31 0.
31 0.
)1 0.
.1 0.
!1 0.
31 0.
U 0.
i1 0.
31 1.

0.
0.

31 0.
11 0.

for
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
3.
1.
1.
0.
0.
1.
0.
9.
9.

33.
07.
99.
12.
13.
1.
2.

12.
0.
1.
0.
2.
2.
9.
0.
0.
0.
0.
0.
1.
0.
0.
0.
1.
0.
0.
0.
0.

AEA Spectrum:
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 1.
0. 0.
0. 0.
0. 1.
1. 1.
0. 1.
1. 0.
0. 1.
0. 0.
0. 0.
1. 1.
1. 1.
0. 2.
4. 2.
5. 2.

20. 23.
31. 37.
140. 193.

1076. 1154.
76. 80.
15. 7.
0. 4.
3. 3.
15. 8.
1. 1.
1. 0.
0. 0.
0. 2.
3. 4.
6. 4.
0. 0.
0. 0.
0. 0.
1. 0.
0. 1.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.

SP:SD8323.SPC
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
1.
1.
1.
3.
3.
0.
1.
0.
1.
1.
0.
5.

15.
40.

213.
J182.

58.
5.
1.
1.
7.
1.
0.
1.
3.
2.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0. 0.
0. 0.
0. 0.
0. 0.
0. 1.
0. 0.
1. 0.
0. 0.
0. 0.
1. 0.
0. 0.
0. 1.
0. 0.
0. 0.
3. 1.
0. 0.
0. 0.
1. 0.
0. 0.
2. 2.
2. 3.
7. 7.

27. 30.
31. 43.

260. 313.
1019. 833.

66. 64.
0. 1.
4. 1.
8. 3
7.1"00 8.
0. 0.
0. 0.
0. 0.
1. 1.
5. 5.
3. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 1.
0. 0.
0. 0.
0. 0.
0. 0.

0.
0.
2.
0.
0.
0.
0.
0.
1.
0.
0.
1.
1.
2.
2.
0.
2.
2.
3.
1.
6.:

13.
31.
51.

397.
580.

58.
0.
5.
11.
4.
0.
0.
0.
5.
6.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.

0.
2.
0.
0.
0.
2.
0.
0.
0.
1.
1.
2.
0.
1.
2.
2.
1.
1.
2.
1.
*1.
13.
17.
65.

477.
402.
47.
5.
2.

12.
0.
0.
0.
2.
1.
7.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
a.
0.
0.
0.

0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
0.
0.
0.
1.
1.
1.
1.
1.
0.
2.
14.
44.
78.

590.
203.
40.
1.
4.
12.
1.
0.
0.
0.
6.
8.
1.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.

67
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WHC-SD-WM-DP-0
2 5 , REV 0

G E N E R A L A L P H A E N E R G Y
Rev. 1.10

A N A L Y S I S

DATA REDUCTION REPORT

SAMPLE
R1626-5882 102AW

File ID: SD7169.SPC

Counted on: 5/19/92 @16: 0
Detector/Geometry number: 7/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak height
Initial Final

- 4.4
30.9

642.7

4.1
12.5

643.2

Peak center
Initial Final

363.261 363.261
302.712 302.712
258.117 258.117

FWHM
Initial Final
24.000 17.725
12.000 8.467
28.000 23.730

Tau
Initial Final
12.000 8.522
6.000 8.522

14.000 12.216

PEAK RESULTS

eak
In'isotope

,,Cm244
Cm243

2 -Pu238
I Am241

3 'Am243

AEA Peak Centroid
Fract. Exp. Obs. Diff.
0.0056 5.796 5.783 0.013

5.786 5.783 0.003
0.0113 5.499 5.499 0.000

5.480 5.499 -0.019
0.9831 5.234 5.289 -0.055

FWHM'
0.08

0.04

0.11

Count Activity
Rate c/m d/m uCi/ea

0.09 0.64 0.290E-06
0.398E-06

0.18 1.80 0.812E-06
0.622E-06

15.48 1030.11 0.464E-03

DETECTOR CALIBRATION
Energy(MEV) - 4.076 + (0.0047)*Channel
Energy range (MeV): 4.076 TO 6.483

Efficiency - 0.1366 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
7991.0
7991.0
7872.0

119.0

% Recovery
100.000
100.000
98.510
1.490

Analyzed by:

Peak
ID
1

3

VR

68



WHC-SD-WM-DP-02 5, REV 0
SPECTRUM S07169.SPC

LEG:ND: RAW - .... MODELED PEAKS - 1,2,.., ETC 2392.3

. ........................

......................................................... 3.

.....3 .................... 3
.3
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WHC-SD-WM-DP-025,

Data Dump
0.
0.
0.
1.
0.
0.
1.
0.
1.
0.
0.
0.
0.
0.-
0.
0.
0.

0.
1.
0.
2.
6.

23.
87. 1

,287. 3
312. 2

- 53.
5.
1.
6.
2.
1.
0.
0.
0.
2.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

for
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
1.
0.
1.
0.
0.
0.
1.
2.
0.
5.
3.
6.

19.
09.
24.
50.
47.
6.
3.
2.
2.
0.
0.
0.
0.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

AEA Spectrum:
0. 0.
0. 0.
0. 0.
0. 0.
2. 0.
1. 0.
0. 0.
1. 0.
0. 0.
0. 0.
1. 1.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 1.
0. 1.
2. 0.
0. 1.
0. 0..
3. 2.
3. 7.

23. 35.
121. 128.
356. 358.
257. 213.
39. 43.
2. 1.
1. 1.
1. 3.
1. 3.
0. 0.
0. 1.
2. 0.
1. 1.
3. 2.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
1. 0.
0. 0.

SP:SD7169.SPC
0. 0.
0. 0.
0. 0.
0. 0.
1. 0.
0. 0.
0. 0.
1. 1.
0. 0.
0. 0.
1. 1.
0. 1.
0. 0.
0. 1.
2. 0.
0. 1.
1. 0.
2. 0.
0. 1.
1. 1.
4. 4.
7. 6.

10. 8.
32. 47.
180. 207.
332. 341.
183. 153.
28. 29.
5. 1.
4. 0.
5. 3.
1. 2.
0. 0,/
0. 0.
0. 0.
1. 2.
4. 1.
1. 0.
0. 1.
0. 0.
0. 0.
1. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
1. 0.
1. 0.
0. 0.

(

0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
1.
0.
0.
2.
2.
6.

17.
38.

204.
343.
150.
15.
2.
0.
4.
0.
0.
1.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
0.
0.
1.
0.
0.
1.
0.
1.
0.
0.
0.
0.
1.
0.
2.
0.
2.
0.
5.

18.
55.

227.
330.
126.
21.
2.
3.
3.
0.
1.
0.
1.
2.
2.
1..
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
0.
0.
2.
0.
0.
0.
1.
0.
1.
0.
0.
0.
0.
0.
0.
0.
2.
0.
7.

10.
62.

221.
315.
112.
9.
2.
7.
0.
0.
0.
0.
2.
3.
2.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
0.
2.
1.
0.
0.
0.
0.
2.
0.
0.
3.
8.

16.
70.

261.
348.

80.
6.
1.
8.
1.
1.
0.
0.
0.
4.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
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- ~u W1

Rev. 1.10

DATA REDUCTION REPORT

SAPLE
R-1Q28-5582

File ID; SD23833SPC

Counted on: 5/20/92 P 3: 0
Detector/Geometry number!
Count time; 300

PEnK ANALYSIS

2/ 1
00. Svc

Peak center
Initial Final

362.079 362.079
302.001
255.510
150.282

302.001
255.510
155 .232

FWHM

Iiiti.a Final
24.000 19.296
24.000 18.337
24.000 17.534
124.000 2.000

I. r
Initial
12.000
12.0 (T
12.000
62.000

PEAK RESULTS

AEA
Fract. Exp.
0.0061 5.756

5,786
0.5263 5.499

Z .480
0.4638
0.0038

Peak Centroid
Obs. Diff. FWHM

5.766 -0.010 0.09
5.766 0.020
5.490 0,009 0.08
5.490 -0.010
5.276 0.06

4.781 4.815 -0.034 0.01

Count
Rate c/m

0.36

31.64

27.89
0.23

Activits
d/m uCi/ee
0.00 0.283E-10

0.380E- 1
0.01 0.334E-tc

0. 256E-0.
0.00
0100

0.212E-0S
0. 1??E-1

DETECTOR CALIBRATION
Energy(MEV) = 4.101 + (0.0046)*Channel

Eners ranse (MeV) 4.101 10 6.456
Efficiency , ******* CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
30529.0
30528,
30062.2

466.6

% Recoyert
100.000
100.000
98.471

1.529

Analzod bV;

61A153

71
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E N E F. G

Peak

I D
I'
1

I 2
3
4

heiahtPeak
Initial

13.3
1491.7
1314.8

5.0

Final
13.0

470.0
299.8

5.8

1
1

515
.70?

F

4

S

0

Isotope
PU236
Cm243
Pu238
AM241

NP237

A ! A



SPETRUM SD2883.SPC

LEGEND: RAW .... MODELED PEAKS = 1 2 ,..r ETC 5

* ................................... . . . . . . .. . . . . . .3

*................................... ............... ................ 3

..................

3
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WHC-SD-WM--DP-
025 , REV 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R1626 2AW-BD-1 (R332)
Analysis: Sample Prep:
CARBON 14 UNDIGESTED

Instrument: Procedure/Rev:
WB27818, WC1 6085 LA-348-104/ -0
Technologist: Date:
J. SOLBRACK 5-15-92
Starting ime: Temperature:
16:30 N/A
Ending lime: Chemist:
22:00 S. CATLOW

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STO R1624-5588 11
2 REAGENT BLANK R1625-5688 12
3 SAMPLE 2AW-BD-1 R1626-5788 :13
4 SAM DUP OF 2AW-BD-1 R1i26-5888 14
5 SPIKE OF SAMPLE 2AW-BD-1 R1626-5988 15
6 FINAL LMCS CHECK STD R1628-5582 16
7 17 -
8 18
9 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STD 81B49/1 mL N/A
SPIKE 81B49/1 mL N/A

A-6000-881 (03/92)

73
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WHC-SD-WM-DP-025, REV 0
CARBON 14 ANALYSIS - UNDIGESTED SAMPLE

H 1&24.-5588 102 AM 5-12-92 1

C1t IA2-318-104 RECuVErnY Ni14

-a--

eDP R909 CI4EDTA

SiDwiVtAf FESLaTZ&a.

SI O VAJ&*X- :!mEC IF.X.s
#W.s4tU wctin.' - .j

4g36 2 R 
16 2 .- 0 w

S- -- -- 14C
u 0 (1 A-48-1o4 u

U,..,... - 9

USIII K

USH AM- gasnri8IAl

1d111).4 -S -4.Tj

- Slat ~ - - MAY Ia
-. . .

r -rwvi - - ~.-

R 162A. -fl 10 M NI2-2t1s7V

11 I A-343-104 11W t 1413 4U 4)

*1 Ad001

C104 AS n/t R

% 66.-9M 102 AW v-i-.1147 -.

C.14 LA-340-304 : EiR 141 e

e. ee

SAMPLE PIKED-I RUSH
SPIKE 11) 2111VTi

SPIKcE WAotIN'E 1.1
c .u9F AS . /. . ..

- a -71!s -N

dI

* . -m Is. . . . ..-

Cn ILA-348-104 U/m 1411411

mLICAIE SMLE USH
COL4h AS miC/l,

SIR144.510 RERL A451 9 a

srDl v"A36-1 -- 14 ERL: ~ ltnteA---js

Sq R-'cilF i

'9Di 514f j RtLRi2

fD 166.SAg 102 .RE-i
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WHC-SD-WM-DP-025, REV 0
ID = C--- 3

USER: 2
PRESET TIME

TA CALC
JUNT BLANK

TWO FHASE
SCINTILLATOR:
LOW LEVEL

ISOTOPE 1:

COMMENT:108600 DPM ON 7 MAY 1986
50. CA

SL DPM H# :YES SAMPLE REPEATS:
YES IC# : NO REPLICATES
YES AOC : NO CYCLE REPEATS

LIQUID LUMEX:YES LOW SAMPLE REJ:
NO HALF LIFE CORRECTION DATE:

1
1
I
0

14C %ERROR: 0.00 FACTOR:1.0000 BKG. SUS:

BACKGROUND QUENCH CURVE: Off COLOR QUENCH CORRECTION:

Quench Limits Low: 2.670 High:313.57

14C
CPM %ERROR

14C
DPM

14C LUMEX
EFF-1 %

ELAPSED 2P
TIME

B1 **-1 50.00 148.4
Blank Average

**-3
**-4
**-5
**-6
**-7
**-E3
**-9
*)9-10

50. 00
50. (0

50. 00
50.00

50.00

143.4
144.9
143.1
144..3
147.5
146.4
145.2
146.1

41.20 4.41 44.62 92.22 0.26 52.32
DPM for 14C : 44.6e COEF. OF VAR: 0.000

4565.98
41.02
87.92
89.30

4661.42
95.22
79.12

4536.30

0.42
4.42
3.02
2.99
0.41
2.90
3.16
0.42

4929.06
-0.31
50.30
51.87

5006.77
5e.43
40.92

4e66.34

92.55
92. 45
92. 57
92.49
92. 28
92. 35
92 .43
92. 37

0. 0 1
0.27
0.17
0. 13
0. 14
0.14
0.14
0. 00

104.97
157.54
210.(?

262.60
-.15.20
.67.79

420.71
472.92

BEST AVAILABLE COPY
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NO

POS

none

TIME
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WHC-SD-WM-DP-025, REV 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R1626 2AW-BD-1 (R332)
Analysis: Sample Prep:
IODINE 129 UNDIGESTED

Instrument: Procedure/Rev:
WB57237, WB57265 LA-378-103/B-1
Technologist: Date:
T. McCOLLOCH 5-13-92
Starting Time: Temperature:
08:45 (5-13-92) 25deqC
Ending Time: Chemist:
13:40 (5-18-92) S. CATLOW

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R1624-5585 11
2 REAGENT BLANK R1625-5685 12
3 SAMPLE 2AW-BD-1 R1626-5785 13
4 SAM DUP OF 2AW-BD-1 R1626-5885 14
5 SPIKE OF SAMPLE 2AW-BD-1 R1626-5985 15
6 FINAL LMCS CHECK STD R1628-5585 16,
7 171
a 18
9 19

10 201

Primary Book No.
and Allauot Vol.

Second Book No.
and Aliouot Vol.

Third Book No. and
Aliauot Vol.

Final Vol. of
Standard

LMCS CHECK STD 40B49/1 mL N/A

A-6000-881 (03/q2

- 7G

Standard
Type
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IODINE 1-129 ANALYSIS - UNDIGESTED ANALYSIS

'-U,--
:-.- |..- - - t - A

R 1624. -%EIS tO AW 1?-92 14:36 25

12 . i 7 =7-03 - RFCOVERY 411'II C)

T I S 10
- - RUSH

-- ee-

tsI s %-ffa o.J
GRS W

R 1&d2h.-%7w%6 102 AW -12-92 14s47 25

32-7 -- uC -

- ~ss -
1-ater AS .dI:I/L

A~l g~f4m4.js At Ttta ..1iL-
a..anai4t.

.0177

R 1626.-5985 102 AN 5-12-92 1 4:47

1129 1.A-37--104 u.C1/G 11

sPiE SPIKED ID tm

-*mi s-3 .../l-PKEI - a -i
wPit CC il t

JAIc &u
a qa,

R - .. 10? w o 1

- -7-3 -C -f11.y I ,7 7113- 103 1C/ 141 1411

- -i R. A01

M II AH ..AJS <

6M.. .. p.- . .1.-

.. -.. a a

CT

Cj 41q19-0

*m

R 1626.-M8% 302 Apd ?-.92

12910 uCr't.

?-

DIPtICAIE SAtPLE US
C(X84 1W ISCI. Tte L13f,

'q J15 SJ'Ta7.
-a .I- I u I

~ aq2.

a -n -M I- - - 92 ft

12Lc .A-"jO.) p. O~sVFI? ( l1(1114

E W~9 ITMKRLS

tARE Wa. .- 0ib
W.IF wI.

u q)ra)qz. - CaAI
- .ww
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WHC-SO-WM-DP-025, REV 0

GAMMA SP EC TR UM ANAL Y S IS *
*

* * * * * * * * * * * * * * * * * ** ** * ** * * * * * * * * *

\NBERRA SPECTRAN-F V2.06 SOFTWARE

3-MAY-9217:34:30

A N A L Y S I S P A R A M E T E R S

A UNIT NUMBER: 2 / ADC UNIT NUMBER: 4.0
TECTOR NUMBER: 6 / GEOMETRY NUMBER: 1
3ECTRUM SIZE: 4096 CHANNELS
iDER OF SMOOTHING FUNCTION: 5
JMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
AK CONFIDENCE FACTOR: 95.0%
)ENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ROR QUOTA-TION: 1.96 SIGMA UNCERTAINTY

IVIRONMENTAL BACKGROUND SUBTRACTED
.D CALCULATION PERFORMED
ASURED ENERGY DIFFERENCES LISTED
LTIPLET ANALYSIS PERFORMED

'ECIRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANI:
IAVZED BY: VR

riLE DESCRIPTION: R1624-5585 102AW
OMETRY DESCRIPTION: I-129/CULTURE TUBE
MPLF SIZE: 1.OOOOE+0O EA / CONVERSION FACTOR: 1.OOOOE+00
ANDARD SIZE: 1.OOOOE+00 EA
ALYS.IS LIBRARY FILE: ANL129

LLEtT STARTED ON 18-MAY-92 AT 16:44:20

LLaT LIVE TIME: 3000. SECONDS
REAL TIME: 3003. SECONDS
DEAD TIME: 0.10 %

ECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ERGY CALIBRATION PERFORMED 21-JUN-90
FICIENCY CALIBRATION PERFORMED 18-JUN-90
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WHC-SD-WM-DP-025, REV 0'

P E A K A N A L Y S I S

.ENTROID ENERGY FWHM
CHANNEL KEY KEV

100.46
AT CHANNEL

149.19
169.42
198.47

19.96
134.5

29.70
33.74
39.55

2.40
DROPPED
1.29
1.29
1.17

BACKGND NET AREA ERROR
COUNTS COUNTS %

NUCLIDES

400. 1239. 8.6
FROM MULTIPLET ANALYSIS

2048. 22017. 2.3
1008. 5058. 7.3 CE-144
348. 3300. 4.1 I-129,BI-212,

CE-144

RROR QUOTATION AT 1.96 SIGMA
EAK CONFIDENCE LEVEL AT 95.0%

- MULTIPLET ANALYSIS CONVERGED BUT GFIT > 4

CKGROUND SUBTRACTION PERFORMED USING FILE BK0024
%CktAOUND DESCRIPTION: BKG
ICKGR0UND COLLECT STARTED ON 5-JUN-90 AT 13:00:00
XCKGROUND LIVE TIME: 3000. SECONDS
\CKOROUND WAS INSIGNIFICANT

73
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WHC-SD-WM-DP-0 2 5 , REV 0

MPLE: R1624-5585 102AW
COLLECTED ON 18-MAY-92 AT 16:44:20
'D TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R A D I 0 N U C L I D E A N A L Y S I S

ACTIVITY CONCENTRATION IN uCi/EA
DECAY

MEASURED ERROR CORRECTED ERROR

R E P 0 R T

ENERGY COMPARISON
(KEV)

EXPECT DIFF

LLD<1.98E-06
LLD<1.06E-06

7.61E-04
LLD<2.02E-05
LLD<1.90E-06
LLD<3.82E-06

LLD<1.98E-06
LLD<1.06E-06

+-3.12E-05 7.61E-04 +-3.12E-05
LLD<2.02E-05
LLD<1.90E-06
LLD<3.82E-06

59.54
74.67
39.60 -0.05

176.33
136.00
391.67

7.61E-04 +-3.12E-05 7.61E-04 +-3.12E-05

AR,.- * MEV/DISINTEGRATION
XIMUN PERMISSABLE ACTIVITY - 5.77E-03 UC/EA
TAIAMEASURED ACTIVITY - 7.61E-04 (+-3.12E-05) UC/EA
TECH. SPEC. - 13.20 (+-0.54)

ROR QUOTATION AT 1.96 SIGMA
CONFIDENCE LEVEL AT 95.0%

PEAKS NOT USED IN ANALYSIS

ENERGY NET AREA
KEV COUNTS

ERROR
7.

GAMMAS/SEC

8.6 8.80E+00
2.3 3.03E+01
7.3 4.76E+00

so 8

CLIDE

-241
-243
129
-125
-75
-113

TAL

10Q,46
149.19
169.42

19.96
29.70
33.74

1239.
22017.

5058.

-MAY-9217:34:30



WHC-SD-WM-DP-025, REV 0

* ********** *************************

*

GAMMA SP EC TRUM ANAL Y S IS

ANBERRA SPECTRAN-F V2.06 SOFTWARE

8-MAY-9219:51:47

A N A L Y S I S P A R A M E T E R S

CA UNIT NUMBER: 2 / ADC UNIT NUMBER: 4.0
ETECTOR NUMBER: 6 / GEOMETRY NUMBER: 1
PECTRUM SIZE: 4096 CHANNELS
RDER OF SMOOTHING FUNCTION: 5
UMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
EAK CONFIDENCE FACTOR: 95.0%
DENTIFICATION ENERGY WINDOW: +- 1.50 KEV
RRPR QUOTATION: 1.96 SIGMA UNCERTAINTY

NVRONMENTAL BACKGROUND SUBTRACTED
LD CALCULATION PERFORMED
EASURED ENERGY DIFFERENCES LISTED
ULT4PLET ANALYSIS PERFORMED

PECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER AN1:
N'J 'ED BY: VR

t,.4E DESCRIPTION: R1625-5685 102AW
EOMETRY DESCRIPTION: I-129/CULTURE TUBE
MPE SIZE: 1.OOOOE+0O EA / CONVERSION FACTOR: 1.OOOOE+00
TANDARD SIZE: 1.OOOOE+0O EA
4AtYSIS LIBRARY FILE: ANL129

JLLECT STARTED ON 18-MAY-92 AT 19:01:38

)LLECT LIVE TIME:
REAL TIME:
DEAD TIME:

DECAYED TO 0

3000. SECONDS
3002. SECONDS
0.07 %

. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

NERGY CALIBRATION PERFORMED 21-JUN-90
FFICIENCY CALIBRATION PERFORMED 18-JUN-90

*



WHC-SD-WM-DP-025, REV 08-MAY-9219:51:47

P E A K A N A L Y S I S

CENTROID ENERGY FWHM
CHANNEL KEV KEY

BACKGND NET AREA ERROR
COUNTS COUNTS %

NUCLIDES

RROR QUOTATION AT 1.96 SIGMA
EAK CONFIDENCE LEVEL AT 95.0%

ACKGROUND SUBTRACTION PERFORMED USING FILE BK0024
ACKGROUND DESCRIPTION: BKG
ACKGROUND COLLECT STARTED ON 5-JUN-90 AT 13:00:00
ACKGROUND LIVE TIME: 3000. SECONDS
ACKGROUND WAS INSIGNIFICANT
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8-MAY-9219:51:47 WHC-SD-WM-DP-025, REV 0

AMPLE: R1625-5685 102AW
OLLECTED ON 18-MAY-92 AT 19:01:38

-D TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R A DI 0 N U C L I D E A N A L Y S I S

ACTIVITY CONCENTRATION IN uCi/EA
DECAY

MEASURED ERROR CORRECTED ERROR

R E P 0 R T

ENERGY COMPARISON
(KEV)

EXPECT DIFF

4-241
.1-243
-129
3-125
E-75
M-113

LLD<1.83E-06
LLD<8.42E-07
LLD<2.08E-05
LLD<1.97E-05
LLD<1.80E-06
LLD<3.99E-06

0.OOE-01 +-0.OOE-01

LLD<1.83E-06
LLD<8.42E-07
LLD<2.08E-05
LLD<1.97E-05
LLD<1.80E-06
LLD<3.99E-06

IROR QUOTATION AT 1.96 SIGMA
-D CONFIDENCE LEVEL AT 95.0%

-L SETECTED PEAKS WERE USED IN THE ANALYSIS

0.OOE-01 +-O.OOE-01

JCLIDE

59.54
74.67
39.60

176.33
136.00
391.67
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It IN IN li ****** t **************

G A MM A S P E C T R UM A N A L Y S I S

\NBERRA SPECTRAN-F V2.06 SOFTWARE

3-MAY-9222:40:54

A N A L Y S I S P A R A M E T E R S

:A UNIT NUMBER: 2 / ADC UNIT NUMBER: 4.0
ETECTOR NUMBER: 6 / GEOMETRY NUMBER: I
'ECTRUM SIZE: 4096 CHANNELS
IDER OF SMOOTHING FUNCTION: 5
JMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
EAK CONFIDENCE FACTOR: 95.0%
)ENTIFICATION ENERGY WINDOW: +- 1.50 KEV
iROR QUOTATION: 1.96 SIGMA UNCERTAINTY

IVRQNMENTAL BACKGROUND SUBTRACTED
.D CALCULATION PERFORMED
EASERED ENERGY DIFFERENCES LISTED
ILTIPLET ANALYSIS PERFORMED

'E§TAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANI:
IAIZED BY: VR

kv. .. DESCRIPTION: R1626-5785 102AW
:OMETRY DESCRIPTION: I-129/CULTURE TUBE
MPLE SIZE: 1.OOOOE+00 EA / CONVERSION FACTOR: 1.OO0OE+0O
AMARD SIZE: 1.OOOOE+0O EA
IALSIS LIBRARY FILE: ANL129

)LLtCT STARTED ON 18-MAY-92 AT 21:50:43

)LL CT LIVE TIME: 3000. SECONDS
REAL TIME: 3003. SECONDS
DEAD TIME: 0.10 %

JECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

4ERGY CALIBRATION PERFORMED 21-JUN-90
:FICIENCY CALIBRATION PERFORMED 18-JUN-90
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P E A K A N A L Y S I S

ENERGY FWHM
KEV KEV

BACKGND NET AREA ERROR
COUNTS COUNTS %

NUCLIDES

:RROR QUOTATION AT 1.96 SIGMA
'EAK CONFIDENCE LEVEL AT 95.0%

ACKGROUND SUBTRACTION PERFORMED USING FILE 8K0024
ACKGROUND DESCRIPTION: BKG
ACKGROUND COLLECT STARTED ON 5-JUN-90 AT 13:00:00
ACKGROUND LIVE TIME: 3000. SECONDS
ACKGROUND WAS INSIGNIFICANT

a.

85
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3-MAY-9222:40:54

\MPLE: R1626-5785 102AW
COLLECTED ON 18-MAY-92 AT 21:50:43
ED TO 0. DAYS, 0.0000 HOURS BEFORE THE START

R AD IONUC L ID E ANAL Y S IS

JCLIDE ACTIVITY CONCENTRATION IN uCi/EA
DECAY

MEASURED ERROR CORRECTED ERROR

OF COLLECT.

R EPOR T

ENERGY COMPARISON
(KEV)

EXPECT DIFF

4-241
1-243
-129
3-125
:-75
1-113

LLD<2.12E-06
LLD<9.72E-07
LLD<1.85E-05
LLD<2.10E-05
LLD<2.05E-06
LLD<3.82E-06

0.OOE-O1 +-O.OOE-01

LLD<2.12E-06
LLD<9.72E-07
LLD<1.85E-05
LLD<2.IOE-05
LLD<2.05E-06
LLD<3.82E-06

0.OOE-01 +-0.OOE-01

IRO~RQUOTATION AT 1.96 SIGMA
.D qNFIDENCE LEVEL AT 95.0%

.1 ETECTED PEAKS WERE USED IN THE ANALYSIS

59.54
74.67
39.60

176.33
136.00
391.67

SC
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ANBERRA SPECTRAN-F V2.06 SOFTWARE

3-MAY-9223:41:44

G A MM A S P E C T R U M A N A L Y S I S *

*

A N A L Y S I S P A R A M E T E R S

:A UNIT NUMBER: 2 / ADC UNIT N
ETECTOR NUMBER: 6 / GEOMETRY N
PECTRUM SIZE: 4096 CHANNELS
RDER OF SMOOTHING FUNCTION: 5
JMBER OF BACKGROUND CHANNELS: 4 ON EACH
EAK CONFIDENCE FACTOR: 95.0%
)ENTIFICATION ENERGY WINDOW: +- 1.50 KEV
IR8R QUOTATION: 1.96 SIGMA UNCERTAINTY

UMBER: 4.0
UMBER: 1

SIDE OF PEAK

IVtt)NMENTAL BACKGROUND SUBTRACTED
.D CALCULATION PERFORMED
EASURED ENERGY DIFFERENCES LISTED
JLTIPLET ANALYSIS PERFORMED

)EtTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANI:
j' ED BY: VR

\MrCE DESCRIPTION: R1626-5885 102AW
OMETRY DESCRIPTION: 1-129/CULTURE TUBE
kMPtE SIZE: 1.OOOOE+OO EA / CONVERSION FACTOR: 1.OOOOE+0O
ANDARD SIZE: I.OOOOE+00 EA
IACSIS LIBRARY FILE: ANL129

)LL CT STARTED ON 18-MAY-92 AT 22:51:35

)LLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3002. SECONDS
DEAD TIME: 0.07 %

)ECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

IERGY CALIBRATION PERFORMED 21-JUN-90
TFICIENCY CALIBRATION PERFORMED 18-JUN-90

__ 87
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P E A K A N A L Y S I S

CENTROID ENERGY FWHM
CHANNEL KEV KEV

BACKGND NET AREA ERROR
COUNTS COUNTS %

NUCLIDES

IROR QUOTATION AT 1.96 SIGMA
-AK CONFIDENCE LEVEL AT 95.0%

ICKGROUND SUBTRACTION PERFORMED USING FILE 8K0024
ICKGROUND DESCRIPTION: 6KG
XCKGROUND COLLECT STARTED ON 5-JUN-90 AT 13:00:00
\CKGROUND LIVE TIME: 3000. SECONDS
kCKGROUND WAS INSIGNIFICANT

-. 8

B-MAY-9223:41:44
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0

.8-MY-9223:41:44

AMPLE: R1626-5885 102AW
-OLLECTED ON 18-MAY-92 AT 22:51:35
.D TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R AD IONUC L ID E ANAL Y S IS R EPOR T

ACTIVITY CONCENTRATION IN uCi/EA
DECAY

MEASURED ERROR CORRECTED ERROR

ENERGY COMPARISON
(KEV)

EXPECT DIFF

M-241
M-243
-129
8-125
E-75
N-113

OTAL

LLD<1.89E-06
LLD<1.07E-06
LLD<1.89E-05
LLD<2.04E-05
LLD<1.71E-06
LLD<5.04E-06

O.OOE-01 +-O.OOE-01

LLD<1.89E-06
LLD<1.07E-06
LLD<1.89E-05
LLD<2.04E-05
LLD<1.71E-06
LLD<5.04E-06

0.00E-01 +-O.OOE-01

RROR QUOTATION AT 1.96 SIGMA
LDtJNFIDENCE LEVEL AT 95.0%

LL rETECTED PEAKS WERE USED IN THE ANALYSIS

UCLIDE

59.54
74.67
39.60

176.33
136.00
391.67

89
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**,t***** * * *************** **** ** * ***

*

G AMMA SP EC TRUM ANAL Y S IS *

* * * * * * ** * * * * * * ** * * * * * ** * * * ** * * ** *

NBERRA SPECTRAN-F V2.06 SOFTWARE

)-MAY-9200:51:17

A N A L Y S I S P A R A M E T E R S

A UNIT NUMBER: 2 / ADC UNIT NUMBER: 4.0
TECTOR NUMBER: 6 / GEOMETRY NUMBER: 1
ECTRUM SIZE: 4096 CHANNELS
DER OF SMOOTHING FUNCTION: 5

IMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
:AK CONFIDENCE FACTOR: 95.0%
)ENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ROg"gUOTATION: 1.96 SIGMA UNCERTAINTY

IVIRONMENTAL BACKGROUND SUBTRACTED
.D CALCULATION PERFORMED
ASURED ENERGY DIFFERENCES LISTED
LTIPLET ANALYSIS PERFORMED

ECIRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANi:
'"YZED BY: 61453

MrLE DESCRIPTION: R-1626-5985
OMETRY DESCRIPTION: I-129/CULTURE TUBE
MPLESIZE: 1.OOOOE+00 EA / CONVERSION FACTOR: 1.0OOOE+OO
ANDARD SIZE: 1.OOOOE+OO EA
ALYSIS LIBRARY FILE: ANL129

LLECT STARTED ON 19-MAY-92 AT 00:01:07

LLEEY LIVE TIME:
REAL TIME:
DEAD TIME:

ECAYED TO

3000. SECONDS
3002. SECONDS
0.07 %

0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ERGY CALIBRATION PERFORMED 21-JUN-90
FICIENCY CALIBRATION PERFORMED 18-JUN-90

so
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9-MAY-9200:51:17

P E A K A N A L Y S I S

,ENTROID ENERGY FWHM
CHANNEL KEV KEV

BACKGND NET AREA ERROR
COUNTS COUNTS %

1? 149.26 29.71
2? 169.50 33.76
3 198.46 39.55

1.31
1.31
1.26

1889.
996.
354.

21373.
4811.
3118.

2.1
6.3 CE-144
4.3 I-129,BI-212,

CE-144

IROR QUOTATION AT 1.96 SIGMA
~AK CONFIDENCE LEVEL AT 95.0%

- MULTIPLET ANALYSIS CONVERGED BUT GFIT > 4

\CKGROUND SUBTRACTION PERFORMED USING FILE BK0024
\CKP8OUND DESCRIPTION: BKG
\CKGkOUND COLLECT STARTED ON 5-JUN-90 AT 13:00:00
\CJROUND LIVE TIME: 3000. SECONDS
kCKGROUND WAS INSIGNIFICANT

31
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)-MAY-9200:51:17

MPLE: R-1626-5985
OLLECTED ON 19-MAY-92 AT 00:01:07

iD TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R AD IONUC L ID E ANAL Y S IS

ACTIVITY CONCENTRATION IN uCi/EA
DECAY

MEASURED ERROR

LLD<2.04E-06
LLD<1.10E-06

7.19E-04
LLD<1.83E-05
LLD<1.76E-06
LLD<5.04E-06

CORRECTED ERROR

LLD<2.04E-06
LLD<1.1OE-06

+-3.07E-05 7.19E-04 +-3.07E-05
LLD<1.83E-05
LLD<1.76E-06
LLD<S.04E-06

R E POR T

ENERGY COMPARISON
(KEV)

EXPECT DIFF

59.54
74.67
39.60 -0.05

176.33
136.00
391.67

7.19E-04 +-3.07E-05 7.19E-04 +-3.07E-05

AR Z ***** MEV/DISINTEGRATION
XIMU4 PERMISSABLE ACTIVITY - 5.77E-03 UC/EA
TAL MEASURED ACTIVITY - 7.19E-04 (+-3.07E-05) UC/EA
TECH, SPEC. - 12.47 (+-0.53)

RO QUOTATION AT 1.96 SIGMA
nONFIDENCE LEVEL AT 95.0%

PEAKS NOT USED IN ANALYSIS

ENERGY NET AREA
KEV COUNTS

ERROR GAMMAS/SEC

21373. 2.1 2.94E+01
4811. 6.3 4.52E+00

CLIDE

-241
1-243
129
-125
-75
-113

TAL

NTROID
ANNEt

29.71
33.76

324
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*

GAMMA SP EC TRUM ANAL Y SIS

ANBERRA SPECTRAN-F V2.06 SOFTWARE

3-MAY-9204:39:27

A N A L Y S I S P A R A M E T E R S

:A UNIT NUMBER: 2 / ADC UNIT NUMBER: 4.0
ETECTOR NUMBER: 6 / GEOMETRY NUMBER: 1
PECTRUM SIZE: 4096 CHANNELS
RDER OF SMOOTHING FUNCTION: 5
JMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
EAK CONFIDENCE FACTOR: 95.0%
JENTIFICATION ENERGY WINDOW: +- 1.50 KEV
1R08 QUOTATION: 1.96 SIGMA UNCERTAINTY

4VIRONMENTAL BACKGROUND SUBTRACTED
-D CALCULATION PERFORMED
EASURED ENERGY DIFFERENCES LISTED
JLJIPLET ANALYSIS PERFORMED

'ETRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANI:
4I'17ED BY: 61453

Ar.,,i DESCRIPTION: R-1628-5585
70METRY DESCRIPTION: I-129/CULTURE TUBE
\14L-E SIZE: 1.OOOOE+0O EA / CONVERSION FACTOR: 1.OOOOE+00
FANDARD SIZE: 1.OOOOE+0O EA
4AtYSIS LIBRARY FILE: ANL129

)LLtCT STARTED ON 19-MAY-92 AT 03:49:16

)LLECT LIVE TIME:
REAL TIME:
DEAD TIME:

)ECAYED TO 0

3000. SECONDS
3003. SECONDS
0.10 %

. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

lERGY CALIBRATION PERFORMED 21-JUN-90
:FICIENCY CALIBRATION PERFORMED 18-JUN-90

33
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9-MAY-9204:39:27

P E A K A N A L Y S I S

CENTROID ENERGY FWHM BACKGND NET AREA ERROR
CHANNEL KEV KEV COUNTS COUNTS %

EAK AT CHANNEL
-AK AT CHANNEL
1? 149.24
2? 169.52
3 198.26

160.5
136.9

29.71
33.76
39.50

DROPPED
DROPPED
1.32
1.32
1.13

FROM MULTIPLET ANALYSIS
FROM MULTIPLET ANALYSIS

2131. 25031. 2.1
1012. 5631. 6.8 CE-144
312. 3693. 3.7 I-129,8I-212,

CE-144

IROR QUOTATION AT 1.96 SIGMA
:AK CONFIDENCE LEVEL AT 95.0%

- MULTIPLET ANALYSIS CONVERGED BUT GFIT > 4

\CKGROUND SUBTRACTION PERFORMED USING FILE BK0024
\CKGJOUND DESCRIPTION: BKG
\CKGROUND COLLECT STARTED ON 5-JUN-90 AT 13:00:00
kCKGROUND LIVE TIME: 3000. SECONDS
XCKGROUND WAS INSIGNIFICANT

94
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3-MAY-9204:39:27

IMPLE: R-1628-5585
COLLECTED ON 19-MAY-92 AT 03:49:16
'. TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

RAD IO NU CL I 0 E ANAL Y S IS R EPOR T

ACTIVITY CONCENTRATION IN uCi/EA
DECAY

MEASURED ERROR CORRECTED ERROR

ENERGY COMPARISON
(KEV)

EXPECT DIFF

LLD<1.83E-06
LLD<1.04E-06

8.52E-04
LLD<2.29E-05
LLD<1.71E-06
LLD<4.16E-06

LLD<1.83E-06
LLD<1.04E-06.

+-3.19E-05 8.52E-04 +-3.19E-05
LLD<2.29E-05
LLD<1.71E-06
LLD<4.16E-06

59.54
74.67
39.60 -0.10

176.33
136.00
391.67

8.52E-04 +-3.19E-05 8.52E-04 +-3.19E-05

A~R- ***** MEV/DISINTEGRATION
,XI1IM PERMISSABLE ACTIVITY - 5.77E-03 UC/EA
TAL MEASURED ACTIVITY - 8.52E-04 (+-3.19E-05) UC/EA
TECH. SPEC. - 14.77 (+-0.55)

!ROBAQUOTATION AT 1.96 SIGMA
.CONFIDENCE LEVEL AT 95.0%

PEAKS NOT USED IN ANALYSIS

NTROID
ANNEL

ENERGY NET AREA ERROR GAMMAS/SEC
KEV COUNTS %

14924 29.71
169.52 33.76

25031. 2.1 3.44E+01
5631. 6.8 5.29E+00

JCLIDE

)TAL



WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R1626 2AW-BD-1 (R332)
Analysis: Sample Prep:
SELENIUM 79 UNDIGESTED

Instrument: Procedure/Rev:
W827818, WC16085 LA-365-132/6-0
Technologist: Date:
V. MASSIE 6-19-92
Starting Time: Temperature:
07:45 (6-18-92) N/A
Ending Time: Chemist:
14:00 (6-19-92) S. CATLOW

Description Lab ID Description Lab ID
1 REAGENTBLANK R1625-5689 11
2 SAMPLE 2AW-BD-1 R1626-5789 12
3 SAM DUP OF 2AW-BD-1 R1 626-5889 13
4 14
5 15
6 16
7 17
8 1 18
9 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STD 1851-5/2 mL N/A

SAMPLES RERUN. i i

A-6000-881 (03/92)

-- SIG



SELENIUM 79 ANALYSIS - UNDIGESTED SAMPLE

--- --- -- --- -- .

SE;19 13 3512 I rT/I 11

LAUNI AS ,sCIL.0li

s s s a

.. -j '-)(I

- c 1:26,51$89 102 AN 5-12-92 1'4.47 2b
--- -a - p- - cl-SF /9 L f--365-132 /CT/L 411 lU j

U1PLICA IE SAMPLE -- n RERUN
CO4I4 AS tCl'I. .0(114

o..n) -- c.
3Al I

.1t -q-. 1 2

19-9. a-2

R 16,6.--57R9 102 AW -12-9 .
--- --. -.. -- ... -SE79 L A-365-132 uCI/I. n-I

C RERUN

O "Op
32S .ot I

a- ~ wa ('at' -
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USER: 2 ID:C-14 : SE-79 PRESET TIME: 56.00
SAMPLE REPEAT: 1 CYCLE REPEAT: 1 SCR:N RS232
H#: 1 AQC:Y QCF:N RCM:Y 2 PHASE MONITOR:Y POST
RCM-TIME: 0.10 INT:999.95
CHANNEL 1-LL: 0 UL: 700 2SIGMA: 0.10 BK SUB:

SINGLE LABEL DPM SET UP ON 20 DEC 1991

UNKNOWN ID:C-14 U
UNK NOWN NORM FACTOR I801:0 1.00000
UNKNOWN UNITS ISOZ:DPM -
UNKNOWN HALF LIFE CORRECTION:N
INDIVIDUAL UNKNOWN NORM FACTORS:N
STANDARD ID:PACKARD 6008502 #2 a
HALF LIFE(DAYS) IS01:N
STANDARD DPM I501:0.00000000

TUE 2. JUN 190'2 V1:
:N
CHK:N VIAL:G VOLUME:1

0. uo 8j$9 2I6: 0. 00 LSR:

12:34

NKNOWN REPLICATES: 1

BACKGROUND
UENCH LIMITS

QUENCH CURVES:Y
LOW:0.OO HIGH:253.7

SAM PRS CH

B1 **- 1 1

CPM 2SIG% TIME

43.84 4.27 50.00

EL TIME AVG H#

51.74 119.0

RCM,. 2P

0.75 **

BACKGROUND QUENCH CURVES: CONSTANT

.HANNEL 1

QUENCH CURVE COEFFICIENTS
A: 43.64000 B:0.00000000

BACKGROUND QUENCH

BEST AVAILABLE COPY

C: 0. 000U0000

CURVE CORRELATION

D 0 . 00000000000

TABLE

MEASURED
CPM.

47.84

CALCULATED
CPM.

47.84

BACKGROUND QUENCH LIMITS
TOTAL QUENCH LIMITS

SAM POS CH

1 **- 3 1

ISOl %EFF

2 **- 4 1
ISO1 ZEFF

3 **- 5 1
IS01 ZEFF

CPM

LOW: 0. 000
LOW: 0. 000

HIGH: 1000.
HIGH:255.7

2SIG% TIME EL TIME

49.24 4.03
CH1: 88.09

72.90 3.31
CH1:88. 18

72.74 3.32
CH1:86.83

4 **- 6 1 69.74 3.39
IS01 %EFF CH1:87.35

50.00

50.00

50. 00

5:. 00

AVG H# RCMZ 2P

103.78 174.0 0.26 **
IS01 DPM :6.130351

155.67 172.0 0.57 **
IS01 DPM :52.95413

207.56 161.0 0.39 **

IS11 DPM :32.53246

259.44 188.0 0.31 **
ISO1 DPM :29.65201

ERF

>K6G

1 119.0

PERCENT
DIFF. FLAG

0.00

ERF

38
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SAM POE CH CPM

5 **- 7 1
IS01 ZEFF

2SIG*" TIME EL TIME AVG H#

67. -76 --. 44 50. 00 311.Z34 2o6.0
CH1: S. 49

RCMZ 2P

0. 78 *
IS11 DPM :27.97946

BEST AVAILABLE COPY

89
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WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R1626 2AW--BD-1 (R332)
Analysis: Sample Prep:
TECHNETIUM 99 UNDIGESTED

Instrument: Procedure/Rev:
WB27818, WC16085 LA-438-101/D -1
Technologist: Date:
S. LAI 5-14-92
Starting rime: Temperature:
08:00 24deqC
Ending Time: Chemist:
15:20 S. CATLOW

Description Lab ID Description Lab ID
I INITIAL LMCS CHECK STD R1624-5584 11
2 REAGENT BLANK R1625-5684 12
3 SAMPLE 2AW-BD-1 R1626-5784 -113
4 SAM DUP OF 2AW-BD-1 R1626-5884 14
5 15
61 1 16,
7 17
8 18
9 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STO 86849/0.25 mL N/A

A-6000-881 (03/92)

1.00
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TECHNETIUM 99 ANALYSIS - UNDIGESTED SAMPLE

W 1624.- sAb4 102 S S-t±-92 1i36 i

-'9 1. 430-101 %RAECOVER( 11U91 1

INN ~ n 't tfr..* al,

Sli C99 4-7RUSH
S ro VMZnp :REC ew.r

.*1.

-r~.(-.tad h.wf *-3.

-... -... t. .. s- a.. t. a..,.4:,,

. .. . . -
r~N- ,.....a

S a.t

R .. I: I IP'-'4-

R IA$Le VInrl 10? 514 5..1?-Q' 19, 0 er

I C99 A-43A -101 j, RECVFR f j11 1111

CDP -LUT:' 11 -9-2RSSIFT RUSW
Slis nuSta.I

Sit VA. LR-C

Aft__Ar4Ubt

"fl-a -.- -

S1624.-584 2 W -12- 1

- "I - - -.... . -

7 w.M. p .o mwu

WIPLlE WAIPE RUSH
COUNr AS *.CI/l-

'

- t - ci - I-

4* -

R T-n;,q2 I-- 17_
R 1626.-/t 4 102 AW -12--92 14s47 25

' n-.13 6
-10l ,CI/L. 1411U

M MI ILCL 1 2ARSH

C agtl AS ,gCI Lt- C'}

a wti.S 1 f (l lSJWW

4i.

_401

1,

0

0-40.

4. ff I m

.- 1?-s 102 A1.r A

-99 Ab-43U-101 .CT/L N114U
S - Ca... *O

- -a-

C,,. CRUSH

2flt- - B' (s.fl-*} 7

~ ~ -* -.- 3 a .4e a

'' "'- a*- a -i
Ieq-a

- 9%.9



USER: 5 ID:TC 99 PRESET TIME: 20.00
SAMPLE REPEAT: 1 CYCLE REPEAT: 1 SCR:N RS22:N
H#: 1 AQC:Y QCF:N RCM:Y 2 PHASE MONITOR:N
"CM-TIME: 0.10 INT:999.95

.HANNEL 1-LL:150 UL: 800 2SIGMA: 0.10 BKG SUB:

SINGLE LABEL DPM SET UP ON 20 DEC 1991 13:14

UNKNOWN ID:TC 99
UNKNOWN NORM FACTOR ' ISO1:Q 1.uuuc
UNKNOWN UNITS IS01:DPM
UNKNOWN HALF LIFE CORRECTION:N
INDIVIDUAL UNKNOWN NORM FACTORS:N
STANDARD ID:131B22-A 1-10
HALF LIFE(DAYS) ISOZ:N
STANDARD DPM I01:0.00000000

THU 14 MAY 1992 13:11

0.00 BKG 2SIG: 0. 00 LSR:

UNKNOWN REPLICATES: 1

BACKGROUND QUENCH CURVES:Y
QUENCH LIMITS LOW:73.67 HIGH:207.7

SAM POS CH

81 **- 1 1

CPM 2SIG% TIME

51.15 6.25 20.00

EL TIME AVG H#

20.96 156.0

EACKGROUND QUENCH CURVES: CONSTANT

PHANNEL 1
QUENCH CURVE COEFFICIENTS
P! 51.15000 B: 0. o0Of0OQ0

BEST AVAILABLE COPY

C:0.00000000

BACKGROUND QUENCH CURVE CORRELATION TABLE

MEASURED
CPM.

51.15

CALCULATED
CPM.

51.15

BACKGROUND
TOTAL

QUENCH LIMITS
QUENCH LIMITS

LOW: 0. 000
LOW: 73.67

HIGH:1000.
HIGH:207.7

SAM POS CH CPM

1 **- 71 568.45 1.88
IS01 XEFF CH1:93.24

2 **- 4 1 2853.40 0.84
IS01 %EFF.CH1:93.12

3 **- 5 1 55.15 6.02
I601 ZEFF CH1:93.12

4 **- 6 1 2420.25 0.91
ISO1 ZEFF CHX:93.07

2SIG% TIME EL TIME AVG H#

20.00

20.00

20.00

20.00

RCMX

42.26 161.0 0.96
IS01 DPM :554.8024

63.42 163.0 0.22
1601 DPM :3009.314

84.55 163.0 11.56
I601 DPM :4.29556S

105.72 164.0 0.20
I601 DPM :2545.495

I -

-RCMX

2.76

ERE

T'BKG

156.0

D:0.00000000000

PERCENT
DIFF. FLAG

0.00

ERR



WHC-Sf-WM

SAM POS CH CF'M 2SIG TIMF EL TIME AVG H#

5 **- 7 1 439.75 2.13
I01 %EFF CH1:93. 12

6 **- 8 1 2768.65 0.85
I801 %EFF CH1:93.07

7 **- 9 1 456.50 2.09
IS1 %EFF CH1:93.07

8 **-10 1 2778.90 0.85
IS1 ZEFF CH1:93.12

9 **-11 1 430.80 2.15
IS01 %EFF CH1:93.12

10 **-12 1 2820.60 0.84
101 %EFF CH1:93.07

11 **- 1 1 436.5o 2.14
IS01 %EFF CH1:93.07

12 **- 2 1 2830.45 0.84
ISO1 %EFF CH1:93.07

20. 00

20. 00

20. oo

20.00

20. 00

20. Oo

126.84 163.0
I901

147.96 1=4.0
1901

169. 10 164. 0-
I901

190.21 167. 6
ISO1

21 1.33 163. o
ISO'

232.47 164.0
ISO'

253.66 164.0
ISO'

274.81 164.0
ISO'

DFM

DF'M

DPM

DPM

DPM

DPM

DPM

1. 0
:417. -144

0. 119
:2919.8

4-5.ro w
5309

0. 15
:2929.-09

0.66
:407. 703.1

C.15
: 2 5.

1.05
:414.0418

0. 14
:2986.237

BEST AVAILABLE COPY

R CMX ERF



WHC-SD-WM-OP-025, REV 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R1626 2AW-BD-1 (R332)
Analysis: Sample Prep:
URANIUM UNDIGESTED

Instrument: Procedure/Rev:
WB88807 LA-925-106/5-0
Technologist: Date:
S. L COBB 6-04-92
Starting Time: Temperature:
N/A 21.5deqC
Ending Time: Chemist:
N/A S. CATLOW

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R1624-5540 11
2 REAGENT BLANK R1625-5640 12
3 SAMPLE 2AW-BD-1 R1626-5740 13
4 SAM DUP OF 2AW-BD-1 R1626-6840 14
5 SPIKE OF SAMPLE 2AW-BD -1 R1626-5940 15
6 _ _ _ _ _ _ _ _ _ _ _ _ _16|_ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _

7 17|
8 __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 18 _ _ _ _ _ _ _ _ _ _ _

9 _19
10 _20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STD 126538/0.1 mL N/A
SPIKE 90838/0.1 mL N/A

A-6000-881 (03/92

- t04

Lf.



WHC-SD-WM-DP-0 25 , REV 0
URANIUM ANALYSIS - UNDIGESTED SAMPLE
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WHC-SD-WM-DP-025, REV 0

UNDIGESTED SAMPLE ANALYSIS RESULTS

-I6



KEv U

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R1627 2AW-SD -2 (R333)
Analysis: Sample Prep:
TOTAL ALPHA/ALPHA ENERGY UNDIGESTED

Instrument: Procedure/Rev:
WB57237, W857265 LA-548-101/A-2
Technologist: Date:
N/A 6-04-92
Starting Time: Temperature:
N/A N/A
Ending Time: Chemist:
N/A S. CATLOW

Description Lab ID Description Lab ID
I SAMPLE 2AW-BD-2 R1627-1250 11
2 12
3 13
4 14
5 1
6,1
7 17
8 is1
9 19|

10I 20|

Standard Primary Book No. |Second Book No. Third Book No. and Final Vol. of
Type and Allquot Vol., and Aliquot Vol. Aliquot Vol. Standard

N/A N/A

A-6000-881 (03/2)

Ie

:.07



WHC-S-WM-DP-025, REV 0

TOTAL ALPHA/ALPHA ENERGY ANALYSIS - UNDIGESTED SAMPLE

-- K N, 21 -1

"yo .aOctW/ so."pJ4 3 4 ,.we

Ws, .M's SIA ,.,

i, Ad 4 l - *1*9

.1.-
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R 1627.-125 102 AI 5-12-9? 1.5" ?fl

ATAEA 4A-540-101 ,,C1Saapio Ef'3A41

*l - t- A -a0
sur -4.ssg -sAE Ar4Q PAIN
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WHC-SD-WM-DP-025, REV 0

G E N E R A L A L P H A E N E R G Y
Rev. 1.10

A N A L Y S I S

DATA REDUCTION REPORT

SAMPLE
R 1627-1250 102 AW

File ID: SD8357.SPC

Counted on: 6/ 8/92 * 8: 0
Detector/Geometry number: 8/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak height
Initial Final

4.4
3.8
6.6

292.8
21.4

130.9

4.4
3.4
6.8

275.3
21.1

136.5

Peak center
Initial Final

299.072 299.072
258.602 258.602
224.860 224.860
146.660 146.660
85.428 85.428
23.065 23.065

FWHM4
Initial Final
20.000 11.375
16.000 6.408
24.000 9.385
28.000 20.942
20.000 10.787
16.000 7.339

PEAK RESULTS

- (:'
ID Isotope
1' Pu238

Am241

Pu239
Pu240
Np237

U 238

AEA Peak Centroid
Fract. Exp. Obs. Diff.
0.0137 5.499 5.485 0.014

5.480 5.485 -0.005
0.0098 5.295
0.0190 5.143 5.137 0.006

5.144 5.137 0.007
0.6911 4.781 4.769 0.012
0.0665 4.481
0.2000 4.200 4.188 0.012

FWHM
0.05

0.03
0.04

0.10
0.05
0.03

Count
Rate c/m

0.12

0.09
0.17

6.11
0.59
1.77

Activity
d/m uCi/ea
0.82 0.368E-06

0.282E-06
0.42 0.190E-06
0.81 0.367E-06

0.367E-06
34.11 0.154E-04
2.85 0.129E-05
11.15 0.502E-05

DETECTOR CALIBRATION
Energy(MEV) - 4.080 + (0.0047)*Channel
Energy range (MeV): 4.080 TO 6.486

Efficiency - 0.2059 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
4454.0
4454.0
4420.6

33.4

% Recovery
100.000
100.000
99.250
0.750

Analyzed by:

Peak
ID
-1
2
3
4
5

r--6

Tau
Initial
10.000
8.000

12.000
14.000
10.000
8.000

Final
2.258
1.211
2.112

13.939
2.031

13.518

CJs

1.03



1 LEGEND:
SPECTRUM SD8357.SPC WhC-SD-WM-DP-025,

RAW - .... MODELED PEAKS - 1,2,.., ETC
REV 0

1050.0

......................... 6

............. 6.

. 4.
... ... ... .. .................................... 4

......... .....................................................4..

.....-.......................... 4.

.. 4.

110



WHC-SD-WM-DP-025,

i Data Dump for
0. 0.
0. 0.

82. 62.
1. 1.
0. 1.
0. 2.
5. 3.

10. 4.
11. 8.
4. 0.
1. 0.
1. 1.
4. 9.

25. - 44.
116. 143.
90. 80.
20. 11.
0. 0.
0. 0.
2. 0.
1. 0.
5. 1.
3. 3.
3. 1.
0. 2.
2. 0.
0. 1.
0. 2.
0. 2.
2. 1.
3. 3.
0. 0.
1. 0.
0. 0.
1. 1.
3. 3.
1. 2.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.

AEA Spectrum:
0.
0.

79.
0.
1.
1.
5.
5.

11.
3.
1.
2.
9.

60.
158.
68.
6.
1.
1.
0.
2.
1.
2.
0.
0.
0.
3.
0.
1.
2.
1.
0.
0.
0.
1.
2.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.

75.
1.
1.
0.
6.
7.

14.
1.
1.
1.
9.

65.
164.

76.
1.
0.
0.
1.
1.
4.
7.
0.
2.
2.
0.
0.
0.
2.
*1.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

SP:SD8357.SPC
0.
0.

59.
0.
1.
3.
3.
6.

11.
0.
0.
1.

10.
84.

171.
55.
1.
0.
0.
0.
1.
1.
5.
2.
0.
0.
0.
1.
3.
3.
1.
0.
0.
0.
2.
0.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
69.
57.
0.
0.
1.
4.
8.

12.
0.
2.
1.

15.
103.
182.

51.
1.
0.
1.
0.
2.
6.
1.
0.
0.
3.
0.
0.
0.
2.
0.
0.
0.
1.
0.
0.
2.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.

0.
79.
44.
0.
0.
5.

12.
4.

14.
0.
1.
I .

25.
79.

167.
65.
1.
1.
0.
3.
0.
3.
3.
0.
3.
3.
0.
0.
1.
4.
1.
0.
0.
0.
1.
1.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
90.
27.

0.
0.
5.
2.
7.
7.
0.
3.
1.

24.
85.

133.
47.
1.
0.
2.
1.
1.
2.
5.
0.
3.
5.
1.
1.
3.
1.
0.
0.
0.
0.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.

0.
73.
12.
0.
0.
3.
7.
8.
5.
0.
0.
1.

32.
115.
125.
37.

0.
0.
0.
0.
2.
5.
3.
2.
0.
2.
0.
2.
0.
2.
0.
0.
0.
0.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
75.
11.
0.
0.
5.
4.

13.
11.
1.3.
2.

36.
105.
106.
32.
1 .
0.
1.
1.
0.
3.
1.
0.
3.
1.
2.
2.
1.
2.
0.
0.
0.
0.
I.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.

i-11

REV 0



WHC-SD-WM-DP-0 25 , REV 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R1627 2AW-BD -2 (R333)
Analysis: Sample Prep:
AMERICIUM 241 UNDIGESTED

Instrument: Procedure/Rev:
WB57237 LA-503-156/D -0
Technologist: Date:
M. BIERMAN 5-15-92
Starting Time: Temperature:
08:00 25depC
Ending Time: Chemist:
14:00 S. CATLOW

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R1624-5582 11
2 REAGENTBLANK R1625-5682 12
3 SAMPLE 2AW-BD-2 R1627-5782 13
4 SAM DUP OF 2AW-BD-2 R1627-5882 14
5 FINAL LMCS CHECK STD R1628-5582 15
6 _ 16
7 17
8 18
9 19

10 |20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STD 50B43/0.1 mL N/A

A-6000-881 (03/92)

- 1:1

.7-



WHC-SD-WM-OP-02 5 , REV 0

AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE
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WHC-SD-WM-DP-025, REV 0
AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE
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WHC-SD-WM-DP-025, REV 0

GENER AL AL P H A ENERGY
Rev. 1.10

ANAL Y SIS

DATA REDUCTION REPORT

SAMPLE
R1627-5782 102AW

File ID: SD3529.SPC

Counted on: 5/19/92 @18: 0
Detector/Geometry number: 3/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak height
Initial Final

13.5 13.3
31.0 23.2

1512.0 1494.0

Peak center
Initial Final

358.637 358.637
301.217 301.217
253.510 253.510

FWHM
Initial Final
28.000 23.288
20.000 20.719
24.000 15.696

Reak
Isotope
Pu236
Th228
Am241

3 - Am243

PEAK RESULTS

AEA Peak Centroid
Fract. Exp. Obs. Diff. FWHM
0.0114 5.756 5.741 0.015 0.11
0.0184 5.430 5.466 -0.036 0.10

5.480 5.466 0.014
0.9703 5.234 5.237 -0.003 0.08

Count Activity
Rate c/m d/m uCi/ea

0.35 1.75 0.789E-06
0.56 3.91 0.176E-05

0.133E-05
29.54 1333.34 0.601E-03

DETECTOR CALIBRATION
Energy(MEV) - 4.020 + (0.0048)*Channel

Energy range (MeV): 4.020 TO 6.477
Efficiency - 0.2014 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
15768.0
15767.1
15221.9

545.2

% Recovery
100.000
99.994
96.537
3.458

Analyzed by:

Peak
ID
1
2
3

Tau
Initial
14.000
10.000
12.000

Final
7.874
7.874
9.222

VR

115



WHC-SD-WM-P-025, REV 0

SPECTRUM SD3529.SPC
1 LEGEND: RAW - .... MODELED PEAKS - 1,2,.., ETC 5768.0

..... 3

............................... 3

.................. ............................................ 3.
.................................. 3

...3.

11



WHC-SD-WM-DP-025, REV 0

Raw
1

11
21
31
41
51
61
71
81
91

101
111
121
131

11
161
171
181
191
201
2P

Z4.1
251
Z61
271

291

411
331
341
351
361
371
381
391
401
411
421
431
441
451
461
4-

Data Dump for AEA Spectrum:
0. 0. 0. 0.
0. 1. 0. 1.
0. 0. 1. 0.
0. 0. 0. 0.
0. 2. 1. 1.
0. 0. 0. 0.
0. 0. 0. 0.
1. 0. 1. 1.
1. 0. 0. 2.
1. 0. 1. 0.
1. 0. 1. 1.
0. 1. 0. 1.
0. 1. 1. 1.
0.- 1. 0. 0.
0. 1. 0. 0.
0. 0. 2. 0.
0. 0. 1. 1.
1. 1. 1. 2.
1. 2. 1. 0.
1. 0. 0. 3.
3. 1. 0. 4.
6. 9. 9. 7.

28. 29. 33. 31.
58. 41. 72. 73.

235. 327. 362. 439.
851. 856. 831. 797..
261. 225. 147. 132.

31. 15. 21. 5.
2. 5. 2. 3.
9. 11. 11. 11.

19. 26. z/q 6. 14.
5. 4. 3. 0.
0. 1. 1. 0.
0. 0. 1. 0.
2. 4. 4. 6.
3. 6. 7. 9.
7. 5. 4. 5.
0. 2. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 1. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 1. 0. 0.
0. 1. 1. 2.
0. 1. 1. 0.
0. 0. 0. 0.
0. 0.

SP:SD3529.SPC
0. 1. 0.
0. 0. 0.
1. 1. 0.
1. 0. 0.
0. 1. 0.
0. 0. 0.
0. 1. 0.
0. 0. 0.
1. 1. 1.
0. 0. 0.
0. 0. 0.
1. 0. 0.
1. 1. 1.
2. 1. 0.
0. 0. 2.
1. 0. 1.
1. 1. 2.
0. 0. 0.
2. 0. 1.
0. 2. 6.
5. 4. 3.
14. 13. 17.
34. 42. 40.
89. 99. 143.
502. 578. 713.
783. 665. 581.
98. 81. 82.
5. 11. 8.
4. 4. 9.
14. 12. 14.
10. 6. 8.

1. 0. 2.
0. 0. 1.
1. 1. 0.
2. 6. 3.
7. 3. 6.
7. 6. 3.
0. 0. 1.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
1. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
2. 1. 2.
0. 0. 0.
0. 0. 0.

2.
0.
0.
1.
0.
1.
0.
0.
1.
0.
1.
0.
0.
0.
1.
2.
1.
2.
1.
0.
5.

14.
42.

154.
734.
535.
67.
4.
7.

14.
5.
0.
1.
0.
5.

13.
3.
0.
0.
0.
0.
1.
1.
0.
a.
0.
0.
3.
0.
0.

2.
0.
I.
0.
0.
0.
1.
1.
0.
1.
1.
0.
0.
0.
2.
0.
1.
1.
1.
1.
5.

15.
49.
195.
804.
438.
54.
1.
9.

16.
4.
0.
1.
2.
8.
7.
2.
0.
0.
0.
0.
1.
0.
a.
0.
0.
2.
0.
a.
0.

0.
0.
1.
0.
0.
0.
0.
0.
2.
0.
0.
2.
1.
0.
2.
2.
1.
1.
1.
1.
8.

22.
51.

226.
828.
321.
30.
5.

10.
18.
4.
2.
0.
4.
2.
3.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
0.
0.

-- lA7



WHC-SD-WM-DP-0
25 , REV 0

GE NER AL AL P H A ENERG Y
Rev. 1.10

ANAL Y S IS

DATA REDUCTION REPORT

SAMPLE
R1627-5882 102AW/AM

File ID: SD4607.SPC

Counted on: 5/19/92 @18: 0
Detector/Geometry number: 4/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak height
Initial Final

6.4 6.1
17.4 15.3

886.6 839.8

Peak center
Initial Final

361.858 361.858
301.284 301.284
256.577 256.577

FWHM
Initial Final
16.000 7.035
20.000 8.255
16.000 6.089

PEAK RESULTS

- Isotope
Cm244
Cm243

2 Pu238
Am241

AEA - Peak Centroid
Fract. Exp. Obs. Diff. FWHM
0.0085 5.796 5.777 0.019 0.03

5.786 5.777 0.009
0.0281 5.499 5.492 0.007 0.04

5.480 5.492 -0.012
0.9633 5.282 0.03

Count
Rate c/m

0.09

0.30

10.39

Activity
d/m uCi/ea
0.62 0.279E-06

0.382E-06
2.84 0.128E-05

0.980E-06
70.04 0.315E-04

DETECTOR CALIBRATION
Energy(MEV) - 4.076 + (0.0047)*Channel

Energy range (MeV): 4.076 TO 6.482
Efficiency - 0.1483 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
5896.0
5896.0
5390.8

505.1

% Recovery
100.000
100.000
91.432
8.567

Analyzed by:

Tau
Initial
8.000

10.000
8.000

Final
3.749
2.559
5.584

VR



SPECTRUM SD4607.SPC WHC-SD-WM-DP-025, REV 0

1 LEGEND: RAW - .... MODELED PEAKS - 1,2,.., ETC 2360.2

........... 3

...................................................................... 3

. .3.......

2

2

--: t 3!



Data Dump for
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 1.
0. 0.
0. 0.
0. 0.
1.- 0.
0. 0.
0. 0.
0. 0.
0. 1.
1. 0.
0. 1.
1. - 1.
2. 5.
6. 11.

22. 25.
20. 32.

210. 345.
78. 26.
12. 10.
1. 1.
3. 5.

11. 11.
1. 0.
0. 1.
0. 0.
0. 0.
2. 0.
4. 5.
0. 0.
0. 0.
0. 0.
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WHC-SD-WM-DP-025, REV

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R1627 2AW-BD-2 (R333)
Analysis: Sample Prep:
CARBON 14 UNDIGESTED

Instrument: Procedure/Rev:
WB27818, WC1 6085 LA-348-104/B-0
Technologist: Date:
J. SOLBRACK 5-15-92
Starting Time: Temperature:
16:30 N/A
Ending Time: Chemist:
22:00 S. CATLOW

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R1624-5588 11
2 REAGENT BLANK R1625-5688 12
3 SAMPLE 2AW-BD-2 R1627-5788 13
4 SAM DUP OF 2AW-BD-2 - R1627-5888 14
5 FINAL LMCS CHECK STO R1628-5588 15
6 16
7 17
41 18
91 19

1012

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STD 81849/1 mL N/A8 _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ 18 _ _ _ _ _ _ __|_ _ _ _ _ _ _

9 _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ 1 _ _ _ _ _ _ __|_ _ _ _ _ _ _ _ _

A-6000-881 (03/92)

121



WHC-SD-WM-DP-025, REV 0

CARBON 14 ANALYSIS - UNDIGESTED SANPLE

T - .

5-12-92 14.36 i

S I D
1% Rv7 oCR . 1,3,

FDP 909 CI-IDIARUSH

* u vit-q ;REC V. -

*a a ... a n..- ams.-t

- --.- a. - -

- /' - urn

- - ------- -

N lb2 7014 10? AW 5-12-92 1455 ?l

CIe 1 -- l *8-1O' li3/ 114114U 0
-0

ms W.cA RUSH

- . s-n

5-* 0.-a

I I.
- - - -wr. m. |m... - -.

R 1627.-5888 102 AM 5-12-92 1Q55?) 2N
-e.n.. -- ~c... .-. u - Ce.. . I.-

C 14 LA- 1'1*-104 I~tI M 114 I' '

WutLICAIF S..*PLE
ra4F AS t/l,

-a a s - a...- ....

- s-- - - - M,

Y"/aaa . .C

allma...ea

R 1 2f.la8 1 2 A0 512-92 i'i: 4i 2W

CO A.-348-104 UCI/L. II11.1u 0
-- Sn. s

REA101 WN 14 *

/ - -/-- a -

I R 142R.-%8 102 Ml

'111 bA-31- 10 .. REC .VER, 111.14

" 3...

I 'I.-.w .... ... .... CIII~ , . -

STO 0) $ tjaI REM IL I
srD VALiiii~ii r~etc 4

= ) lm

r

K

'I

122



I D : C-- L -4
USER: 2
PRESET TIME
.ATIR CALC

COUNT BLANK
TWO PHASE
SC I NT I LLATOR:
LOW LEVEL

WHC-SD-WM-DP-0 2 5, REV 0
16 MI&Y IV O

COMMENT:108a00 DPM ON 7 MAY 1986

SL DPM H# :YES SAMPLE REPEAlS:
YES IC# : NO REPLICATES
YES AOC : NO CYCLE REPEATS

LIQUID LUMEX:YES LOW SAMPLE REJ:
NO HALF LIFE CORRECTION DATE:

1 PRLNIEl,
1 srr
1

E L

none

ISOTOPE 1: 14C %ERROR: 0.00 FACTOR:1.0000 SKG. SUB:

BACKGROUND QUENCH CURVE: Off COLOR QUENCH CORRECTION:

OLlenCh Limits Low: 2.670 High:Z1Z.57

TIME
MIN

H#CP ,_ECO
CPM %ERRiOR

14C
DPM

14C LUMEX ELAPSED 2P
EFF-1 % TIME

Eu **-1 50.00 148.4
Qlank Average

1 **-r 5. 00 143.4
2 **-4 50.00 144.9
3 **-5 50.00 143.1
4 **-6 50.00 144.3

r- 5 **-7 50.00 147.5
6 **-B 50.00 146.4
7 **-9 50.00 145.2
8 **-10 50.00 146.1

41.20 4.41
DPM for

44.68 92.22
14C :

0.26
44.68 COEF. OF VAR

52. 2
: o.00*

4565.98 0.42 4889.06 92.55 C.01 104.97
41.02 4.42 -0.31 92.45 0.27 157.54
87.92 3.02 50.30 92.57 0.17 210.09
89.30 2.99 51.87 92.49 0.17 262.60

4661.42 0.41 5006.77 92.28 0.00 315.>
95.22 2.90 58.43 92.35 0.14 3a7.79
79.12 3.18 40.92 92.43 0.14 420.31

4536.30 0.42 4866.34 92.37 0.00 472.92

BEST AVAILABLE COPY
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WHC-SD-WM-DP-025, REV 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R1627 2AW-BD-2 (R333)
Analysis: Sample Prep:
IODINE 129 UNDIGESTED

Instrument: Procedure/Rev:
WB57237, W557265 LA-378-103/B-1
Technologist: Date:
T. McCOLLOCH 5-13-92
Starting Time: Temperature:
08:45 (5-13-92) 25deqC
Ending Time: Chemist:
13:40 (5-18-92) S. CATLOW

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R1624-5585 11 _

2 REAGENT BLANK R1625-5685 12|
3 SAMPLE 2AW-50-2 R1627-5785 13
4 SAM DUP OF 2AW-BD-2 R1627-5885 14
5 FINAL LMCS CHECK STD R1628-5585 15
6 16
7 17
8 18
9 19

10 _ 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STD 40B49/1 mL N/A

A-6000-881 (03/92)

1.24
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MHC-SD-WM-DP-025, REV 0

* * * * ** ** * * * * * * * * * * * * * * * ** * ** ** ** * * * *

* *

* G AMMA SP EC TR UM ANAL Y S IS *
* *

CANBERRA SPECTRAN-F V2.06 SOFTWARE

19-MAY-9202:09:23

ANAL Y S IS PAR AME TER S

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 4.0
DETECTOR NUMBER: 6 / GEOMETRY NUMBER: 1
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 95.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LED CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MttLTIPLET ANALYSIS PERFORMED

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER AN1:
ANAlYZED BY: 61453

Sk E DESCRIPTION: R-1627-5785
GEOMETRY DESCRIPTION: 1-129/CULTURE TUBE
SAJPLE SIZE: I.0OOOE+OO EA / CONVERSION FACTOR: l.OO0OE+0O
ST4NDARD SIZE: 1.0OOOE+O0 EA
ANALYSIS LIBRARY FILE: ANL129

COLLECT STARTED ON 19-MAY-92 AT 01:19:13

COLLECT LIVE TIME: 3000. SECONDS
Cr- REAL TIME: 3002. SECONDS

DEAD TIME: 0.07 %

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 21-JUN-90
EFFICIENCY CALIBRATION PERFORMED 18-JUN-90

0 26



WHC-SD-WM-DP-025, REV 0
19-MAY-9202:09:23

P E A K A N A L Y S I S

CENTROID' ENERGY FWHM
CHANNEL KEV KEV

BACKGND NET AREA ERROR
COUNTS COUNTS %

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 95.0%

BACKGROUND SUBTRACTION PERFORMED USING FILE BK0024
BACKGROUND DESCRIPTION: BKG
BACKGROUND COLLECT STARTED ON 5-JUN-90 AT 13:00:00
BACKGROUND LIVE TIME: 3000. SECONDS
BACKGROUND WAS INSIGNIFICANT

NUCLIDES



WHC-SD-WM-DP-025, REV 0

19-MAY-9202:09:23

SAMPLE: R-1627-5785
C COLLECTED ON 19-MAY-92 AT 01:19:13
B. SD TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R A D IO N U C L I D E A N A L Y S I S

ACTIVITY CONCENTRATION IN uCi/EA
DECAY

MEASURED ERROR CORRECTED

R E P 0 R T

ERROR

ENERGY COMPARISON
(KEV)

EXPECT DIFF

AM-241 LLD<2.20E-06
AM-243 LLD<1.O1E-06
1-129 LLD<1.93E-05
SB-125 LLD<2.31E-05
SE-75 LLD<1.92E-06
SN-113 LLD<5.66E-06

TOTAL 0.00E-01 +-0.OOE-01

LLD<2.20E-06
LLD<1.01E-06
LLD<1.93E-05
LLD<2.31E-05
LLD<1.92E-06
LLD<5.66E-06

0.OOE-01 +-0.OOE-01

59.54
74.67
39.60

176.33
136.00
391.67

EIyQR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 95.0%

ALL DETECTED PEAKS WERE USED IN THE ANALYSIS

i28

NUCLIDE



G AMMA SP EC TRUM ANAL Y S IS *

*HC-SD-WM-DP-O25, REV U

e *** * ** * ** * * ** * ** * * * * * * * *** * * * * * *

* ** ** ** * ** ** *** ** * ** ** ** ** *** * ** *

CANBERRA SPECTRAN-F V2.06 SOFTWARE

19-MAY-9203:42:45

ANAL Y S IS PAR AME TERS

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 4.0
DETECTOR NUMBER: 6 / GEOMETRY NUMBER: I
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 95.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MOVMIPLET ANALYSIS PERFORMED

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANl:
AkW YZED BY: 61453

I- DESCRIPTION: R-1627-5885
GFOMETRY DESCRIPTION: 1-129/CULTURE TUBE
SAMPLE SIZE: 1.OOOOE+00 EA / CONVERSION FACTOR: 1.OOOOE+OO
STANDARD SIZE: 1.0000E+0O EA
ANALYSIS LIBRARY FILE: ANL129

COLLECT STARTED ON 19-MAY-92 AT 02:52:36

COLLECT LIVE TIME:
r' REAL TIME:

DEAD TIME:

DECAYED TO 0

3000. SECONDS
3002. SECONDS
0.07 %

. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 21-JUN-90
EFFICIENCY CALIBRATION PERFORMED 18-JUN-90
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WHC-SD-WM-DP-0
25 , REV 0I9-MAY-9203:42:45

P EAK ANAL Y S IS

ENTROID ENERGY FWHM
CHANNEL KEV KEV

BACKGND NET AREA ERROR
COUNTS COUNTS %

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 95.0%

BACKGROUND SUBTRACTION PERFORMED USING FILE BK0024
BACKGROUND DESCRIPTION: BKG
BACKGROUND COLLECT STARTED ON 5-JUN-90 AT 13:00:00
BACKGROUND LIVE TIME: 3000. SECONDS
BACKGROUND WAS INSIGNIFICANT

NUCLIDES



WHC-SD-WM-DP-025, REV 0

19-MAY-9203:42:45

SAMPLE: R-1627-5885
r COLLECTED ON 19-MAY-92 AT 02:52:36

'ED TO 0. DAYS, 0.0000 HOURS BEFORE THE START

R A D I 0 N U C L I D E A N A L Y S I S R E

NUCLIDE ACTIVITY CONCENTRATION IN uCi/EA

MEASURED ERROR
DECAY

CORRECTED ERROR

OF COLLECT.

P 0 R T

ENERGY COMPARISON
(KEV)

EXPECT DIFF

LLD<2.12E-06
LLD<8.58E-07
LLD<1.98E-05
LLD<1.90E-05
LLD<1.75E-06
LLD<3.44E-06

0.OOE-O1 +-0.OOE-01

LLD<2.12E-06
LLD<8.58E-07
LLD<1.98E-05
LLD<1.90E-05
LLD<1.75E-06
LLD<3.44E-06

O.00E-O1 +-0.00E-01

-ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 95.0%

AiLL DETECTED PEAKS WERE USED IN THE ANALYSIS

131

AM-241
AM-243
1-129
SB-125
SE-75
SN-113

TOTAL

59.54
74.67
39.60

176.33
136.00
391.67



REV 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R1627 2AW-BD-2 (R333)
Analysis: Sample Prep:
SELENIUM 79 UNDIGESTED

Instrument: Procedure/Rev:
WB27818, WC16085 LA-365-132/B-0
Technologist: Date:
V. MASSIE 6-19-92
Starting Time: Temperature:
07:45 (6-18-92) N/A
Ending Time: Chemist:
14:(0 (6-19-92) S. CATLOW

Description Lab ID Description Lab ID
1 REAGENT BLANK R1625-5689 11
2 SAMPLE 2AW-BD-2 R1627-5789 12
3 SAM DUP OF 2AW-BD-2 R1627-5889 13
4 14
5 15
6r 16
7 1 7
8 1 8
9 1 9

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Alqo o.Standard

LMCS CHECK STD 1851 - /2 mL N/A

SAMPLES RERUN.

6 _ __ _ _ __ _ _ __ _ _ __ _ _ _ _ 6 _ __ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _

7 _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ 1 _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _

A-6000-881 (03/92)

- 132



WHC-SD-WM-DP-025, REV 0

SELENIUM 79 ANALYSIS - UNDIGESTED SAMPLE
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REV 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R1627 2AW-BD-2 (R333)
Analysis: Sample Prep:
TECHNETIUM 99 UNDIGESTED

Instrument: Procedure/Rev:
W827818, WC16085 LA-438-101/D-1
Technologist: Date:
S. LAI 5-14-92
Starting Time: Temperature:
08:00 24degC
Ending rime: Chemist:
15:20 S. CATLOW

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R1624-5584 11
2 REAGENT BLANK R1625-5684 12
3 SAMPLE 2AW-BD-2 R1627-5784 13
4 SAM DUP OF 2AW-BD-2 R1627-5884 14
5 15
6 16
7 17
8 18
9 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STD 86849/0.25 mL N/A

A-6000-881 (03/92

t34
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TECHNETIUM 99 ANALYSIS - UNDIGESTED SAMPLE
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WHC-SD-WM-DP-0
25 , REV 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R1627 2AW-BD-2 (R333)
Analysis: Sample Prep:
URANIUM UNDIGESTED

Instrument: Procedure/Rev:
WB88807 LA-925-106/B-0
Technologist: Date:
S. L COBB 6-04-92
Starting Time: Temperature:
N/A 21.5deoC
Ending Time: Chemist:
N/A - S. CATLOW

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R1624-5540 111
2 REAGENT BLANK R1625-5640 121
3 SAMPLE 2AW-BD-2 iR1627-5740 131
4 SAM DUP OF 2AW-BD-2 R1627-5840 141
5 15
6 16
7 17
8 18

1 9 19
|10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Alquat Vol. Aliquot Vol. Standard

LMCS CHECK STD 126B38/0.1 mL I N/A

AI-1O

A-6000-881 (03/92)

I 1
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URANIUM ANALYSIS - UNDIGESTED SAMPLE
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